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Interior, Foreward Cabin of 
Aeromarine Navy 11 Pas- 
senger Flying Cruiser 





Transportation by Aeromarine Navy We have helpful data on advisable 
Flying Cruiser has proven advantages routes, ports of call, etc., and invite 
over all other methods of travel. inquiry. 
The opportunities for organizing fleets The chance for success in the world’s 
of these airboats into daily service have greatest transportation advancement is 
| scarcely been scratched. here and waiting for you. 








AEROMARINE PLANE & MOTOR CO., TIMES BUILDING, NEW YORK 
LARGEST EXCLUSIVE BUILDERS OF FLYING BOATS IN AMERICA 
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DAYTON WRIGHT COMPANY 




















DAYTON, OHIO 


“The Birthplace of the Airplane” 
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FORMER ARMY AND NAVY FLIERS 


A. Message 








On you rests, to a large extent, the hope of 
this Country obtaining and maintaining com- 


. » | eye . . 
merciai and military supremacy in the air. 








Keep in touch with our Distributors 
and Dealers in your territory, and see 
whether it will not be possible for 


you too to keep your hand in. 








CURTISS AEROPLANE & MOTOR CORPORATION 


GARDEN CITY, LONG ISLAND, N. Y. 


Manu, facturerg> 
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ADVANCE ANNOUNCEMENT 


Those contemplating the purchase of a plane for private or commercial uses will be 
interested in the new 





1921 Model “ORENCO TOURISTER”, 


a development of the record breaking ORENCO Type F which flew to 17,000 feet with four 
passengers, with only a 150 H.P. Wright-Hispano engine. 

The new F-4 carries four or five passengers. Moderately priced and inexpensively maintained. Side 
door to cockpit—increased radius of action. Prompt deliveries assured. Complete information sent 
upon request together with interesting catalogue describing in detail the various ORENCO military 


and commercial types. 


“=QRENCO* 


AEROPLANES 


THE ORDNANCE ENGINEERING CORPORATION, 120 BROADWAY, NEW YORK CITY 





Contractors to the United States Government 
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THOMAS - MORSE MB-3 WITH 300 H.P. WRIGHT ENGINE 


SPEED 1701/4 MILES PER HOUR 


~ Won second place in the Pulitzer Trophy speed contest on 
Thanksgiving Day against a field of 37 starters. 


In an official army speed test a few days later over a straight- 
a-way measured course the same machine made an average 


speed of 1701/4 miles per hour as shown by electrical 
timing apparatus. 


In both of these remarkable performances the speed of the 


MB-3 was exceeded only by one machine with twice the 


horsepower. 


Contractors to U. S. Army 


THOMAS-MORSE AIRCRAFT CORPORATION 
ITHACA, N. Y. 


Member Manufacturers Aircraft Association 
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The Air Mail Appropriation 


F the Senate should follow the lead of the House of 

| Representatives and not allow any appropriation for the 

continuation of the Air Mail, American aviation would 
receive a set back that would need years to overcome. 

No greater achievement in aviation than the successful 
carrying of the United States mails has been recorded in any 
country. The pioneer work of the Post Office department de- 
serves the support of every citizen who believes that the 
expeditious transportation of mail is a prime factor in the 
progress of any country. 

The Air Mail as a postal convenience has proved its use- 
fulness. Only a lack of knowledge of what is being accom- 
plished would cause anyone to question the great service it 
is possible to render by a reasonable expansion of the 
Other 
countries have looked at American Air Mail development 


transport of letters and packages through the air. 


with envious wonder at the success attained and followed the 
leadership that has been secured. It is the one phase of 
aviation that can unquestionably be credited to this country. 

[f Senators and Representatives in their consideration of 
this aeronautical service will leave partisanship and political 


strategy out of their deliberations and credit the importance 


_of the Air Mail as a national defense training school and as 


a secondary means of developing commercial aeronautics, 
they eannot but conclude that it deserves to continue and 
expand. The Senate, it is to be hoped, will correct the error 


of judgment of the House of Representatives. 





The Value of Free Balloons 


HE recent flight of a Navy free balloon to Hudson Bay 
T caused some very unappreciative statements concerning 
the value of free ballooning. This was due to a some- 

what general ignorance of the usefulness of a free balloon 
in practical aviation. Nearly everyone admits that there is a 
big field for the airship in future commercial aviation. The 
best training for an airship commander in handling his ship 
is obtained from learning to properly handle a free balloon. 


Many people who have never had any experience with‘ 


balloons believe that the pilot of a free balloon has nothing 
to do. On the contrary, the duration and to some extent the 
course of the flight depend more on his judgment than on any 
other factor. The proper amount of valving gas and dropping 
ballast determines the altitude of the balloon and the altitude 
of the balloon determines what wind currents the craft will 
sail with. 

An airship is, more or less, simply a balloon with pro- 
pelling apparatus added. Many phases of its operation are 
the same as the handling of a free balloon. Another feature 


is that an airship is far more expensive to employ as a train- 
ing medium than a free balloon. It should be remembered 
that training flights are not made beyond civilization but are 
short ones near the training station. Longer flights such as 
these three naval officers made are attempts to increase records 
and secure information as to how unforeseen difficulties may 
be guarded against and overcome. 





New York Air Ordinance 


HILE it is admitted everywhere that it is unfortunate 
W to encumber the laws of the states and municipalities 
with regulations for aerial navigation, it has seemed 
necessary for some localities to have this done. Major F. H. 
LaGuardia, president of the Board of Aldermen of the City 
of New York, who was in the Air Service during the War has 
prepared a simple and clear ordinance to regulate flying over 
New York. This bill which is published elsewhere in this 
issue limits flying to a safe and sane height and prevents any 
objectionable form of flying over the buildings and people of 
the city. 

It is obvious that to enforce such an ordinance would re- 
quire a useless patrol system, but it has the merit of letting 
aviators know what the city authorities require, and as the. 
restrictions are moderate, it will probably need no enforce- 
ment. 

If other cities that are contemplating ordinances would 
follow the lead of New York, it would simplify the whole 
legislative situation. The problem of altitude has been han- 
dled in a most conservative manner. Definite ceilings are 
usually subject to criticism but with gliding angles taken 
into account, much of the difficulty disappears. If these local 
efforts act as a spur to Congressional action, it will have ae- 
complished much. 





Aircraft Appropriations 


HE important aircraft appropriations for the fiscal year 
T 1921-1922 are now undergoing the usual serutiny of 
Congress. The Army and Navy are both requesting 
amounts which are needed for orderly maintenance and expan- 
sion of their services. The Post Office Department, the 
National Advisory Committee, and other government agencies 
are requesting money to spend on aircraft work. Each is 
considered by a separate committee without close knowledge 
of what is done by the others. It is thé most inefficient 
method of handling any business proposition. Governmental 
aeronautics deserves consideration by a House and a Senate 
Committee and until it has this single and undivided attention 
there is sure to be waste by duplication of work authorized. 
At a time like the present, when economy is so necessary 
it is to be hoped that this defect in our national legislative 
procedure will be corrected. AVIATION AND AIRCRAFT JOURNAL 
has for two years been presenting every argument that can 
be made for these committees and if they are authorized, will 
consider that a great ferward step has been taken. 
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Captain Maurice G. Cleary, governing director of the 
Aero Club of America, has prepared the statement regarding 
the status of the Air Mail which follows: 

The House has stricken from the Post Office Appropriation 
Bill the $1,250,000. designed to maintain and extend the Air 
Mail Service. The bill now goes to the Senate and unless this 
hody restores at least a portion of the appropriation, Ameri- 
can aeronautics will be deprived of practically the only 
eneouragement it has received since the close of the war. 

It is eoneeded that an aerial establishment is necessary to 
our national defense and it is impossible to obtain such an 
aerial establishment without the development of commercial 
2eronauties. 

Foreign governments recognize in the transportation of 
mails by aireraft the most economical method of fostering 
civil flying and thereby providing for the safety of the nation. 
This was emphasized at the Imperial Air Conference, held in 
England last October. 

The United States Air Mail is the most progressive, for- 
ward-looking and constructive aviation in the world today. 
It is the only aviation controlled by the Government that 
affords any hope of direct financial return. Not to continue 
and encourage it is most reactionary. 

The United States was the first country in the world to 
establish a regular Air Mail Service—that between Washing- 
ton and New York, which was opened May 15, 1918. Since 
then the Service has been extended to San Francisco, St. 
Louis and Minneapolis and St. Paul. Thirty-five eargo-car- 
rying mail planes are in the air each day, flying a total of 
8,000 miles. 

The enterprise which the United States has shown in 
fostering the Air Mail has been an object lesson to other 
nations and since the experimental line between Washington 
and New York was started, England, France, Belgium, Ger- 
many, Italy, Switzerland, Czecho-Slovakia and the Scandina- 
vian countries have established air mail routes, the most 
notable of which are those connecting London and Par's, 
Copenhagen, London and Amsterdam, Paris and Prague and 
the various ones between Berlin, Hamburg, Munich, etce., 
which are nurtured by the Germans insofar as the Peace 
Treaty permits. 

America has ever been the first in the quickening of com- 
munications—as witness the steamboat, the locomotive, the 
motor car and finally the airplane. Military and naval leaders 
recognize in aireraft an indispensable weapon, which has the 
greatly enhanced value of strengthening itself through com- 
mercial growth, rather than through direct appropriations. 
The reaction from the war is not so persistent as to deny the 
wisdom of developing the art, if thereby national security 
ean be improved and positive contributions be made to our 
crowded and overburdened systems of communication by rail 
water or road. 

The Air Mail operated for many months entirely—and will 
continue partly—on surplus equipment for which no use 
could be fond by the Army or the Navy. Its appropriation 
for the fiscal 1920-1921 totalled about $2,750,000. Of this 
amount about $1,250,000 became available for the trans-con- 
tinental mail—New York to San Franciseo—now in opera- 
tion; $1,250,000 for equipment and maintenance of existing 
services, and $250,000 for an Alaskan route at the discretion 
of the Postmaster General. It is understood that a consider- 
able portion of the appropriation remains. 

For the year 1921-1922, the Air Mail asked $3,500,000. 
The House Committee on Post Offices and Post Roads cut this 
estimate to $1,250,000 and even this reduced amount was 
eliminated after brief discussion which indicated great lack 
of understanding, much misinformation and general insensi- 
bility and did not sufficiently take into account the broad 
argument of American aeronautics and the- relation of its 
commercial development to the future prosperity and security 
of the nation. 

The Air Mail as now operated daily touches both Atlantic 
and Pacifie Oceans and communicates with Cuba and Canada 
~-a grand total of 3,460 miles. The Post Office Department 
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recommended the extension of Government operated routes 
between Boston and Detroit, by way of Buffalo; between 
Chicago and Los Angeles, by way of Kansas City; and be- 
tween St. Louis and New Orleans, by way of Memphis, 
These routes were to be supplemented by others operated by 
private companies which would bring the total to 10,000 
iniles or more. 

The Coast-to Coast Air Mail provides the meaus for greatly 
reducing the time of rail transportation, and the introduction 
of night flying, which is imminent, will enable letters to be 
transported from New York to San Francisco in two days or 
less. During the calendar year 1920, the Air Mail earried 
about 103,000,000 letters with such dispatch that an inereasine 
number of business firms are requesting that their mail 20 
“via airplane,” and are so stamping their letters. 

The service which the Air Mail is rendering to commercial 
aeronauties can hardly be overestimated. 

No proper aerial law exists which makes it possible for 
private commercial companies to obtain adequate credit or 
proper insurance rates. But by virtue of its being a Govern- 
ment enterprise, the Air Mail has been enabled to provide the 
one great and impressive demonstration from which to develop 
the practicability of commercial flight. 

No proper air ports exist and private companies ean not 
undertake to provide them any more than each steamship line 
ean establish its exclusive harbor. The Air Mail has stimu- 
lated municipalites to establish local air terminals and these 
are today being used by such commercial lines as have been 
started. 

The future development of aerial transport depends in 
considerable degree on the improvement of radio control, 
night-flying, ete.- The Air Mail, cooperating closely with the 
Army and Navy, has developed such faeil'ties in a practical 
manner. 

The failure of the House to appreciate the full significance 
of the Air Mail is regarded by many as further indication of 
the confusion into which American aeronautics has fallen, in 
the absence of any definite policy of development whieh will 
take into account commercial advantage, military need and 
national economy. 


Hecter Fuel and Export Aviation Gasoline 


Report No. 90 of the National Advisory Committee for 
Aeronautics treats of aviation engine developments which for 
attaining higher power at altitude are following two princi- 
pal lines, supercharging and increase in compression ratio. 
For the latter fuels have been demanded which are capable 
of operating under compressions too high for gasoline. Among 
the fuels which will operate at compression ratios up to at 
least 8.0 without preignition or “pinking” is Heeter fuel. 

The Hecter fuel supplied by the Bureau of Mines for use 
in these tests was a mixture of 30 per cent benzo] (CeHs) and 
70 per cent cyclohexane (CeHx), having a low freezing 
point, and distilling from first drop to 90 per cent at nearly 
a constant temperature, about 20 deg. C, below the average 
distillation temperature (“mean volatibilty”) of the X gaso- 
line. 

This comparison of the performance of the two fuels in an 
aviation engine was made in the altitude chamber at the 
Bureau of Standards, duplicating altitude conditions up to 
about 25,000 ft., except that the temperature of the air en- 
tering the carburetor was maintained nearly constant at about 
10 deg. C. A Liberty 12-eylinder aviation engine was used, 
supplied with special pistons giving a compression ratio of 
7.2 (the compression pressure measured by check-valve gauge 
was 170 lb. per sq. in.). Stromberg carburetors were used and 
were adjusted for each change of fuel, speed, load, and alti- 
tude so as to give the maximum possible power with the least 
fuel for this power. The tests covered a speed range of 1,400 
to 1,800 r.p.m. 

The results of these experiments show that the power de- 
veloped by Hecter fuel is the same as that developed by 
export aviation gasoline’ at about 1,800 r.p.m. at all altitudes. 
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Rules for a Design Competition for shipboard airplanes 
have just been issued jointly by the Bureau of Construction 
and Repair, and the Bureau of Engineering of the Navy De- 
partment. Substantial payments are offered for designs 
finally accepted, and 
the competition marks 
an extremely interest- 
ing departure on the 
part of the Navy De- 
partment. The object 
of the competition is 
to secure new and ori- 
ginal work of this 
highly interesting and 
valuable type of 
plane. 


Rules for the 
Competition 

The Navy Depart- 
ment invites United 
States citizens not in 
the employ of the 
government on _ air- 
eraft work, or United 
States corporations, to 
submit designs for 4 
shipboard. airplane in 
accordance with these 
rules and _ specifica- 
tions. Designs submit- 
ted will be judged by 
the Department in 
competition and the 
Department will pur- 
chase certain of them 
in accordance with the 
provisions of these 
rules. 

The competition 
will be arranged in 
two parts :—A prelim- 
inary examination and 
a final examination. 
Participation in the 
final examination will 
be limited to the suc- 
cessful competitors in 
the preliminary exam- Te 
ination. No design at 
present being built 
under contract with, or previously submitted for consider- 
ation to, any branch of the government is eligible for this 
competition, the object of which is to obtain new and original 
work. 


Designs submitted in this competition shall be delivered 
sealed to the Bureau of Construction and Repair, Navy De- 
partment, on or before 12 o’clock noon of February 15, 1921, 
at which time the designs will be given preliminary examina- 
tion by the Department. Those designs which do not include 
the drawings, calculations and other information here specified 
as required for the preliminary examination, or which other- 
wise do not comply with the conditions of the competition will 
be at once placed out of competition. Designs which com- 
ply with the conditions of the competition, but do not show 
sufficient merit for naval purposes to warrant further devel- 
opment will be placed out of competition. Designs placed 


out of competition will be returned. The department reserves 
the right to reject without explanation any or all designs on 
preliminary examination. 

Designs approved after preliminary examination may be 
developed for submission to final examination. The Depart- 
ment may in its discretion make suggestions and criticisms in 
Requests for 


writing relative to such approved designs. 


Navy Design Competition for Shipplane 





COMMANDER JEROME C. Hunsaker, U. S. N. 
CIIARGE AIRPLANE AND AIRSHIP DESIGN, BuREAU OF CONSTRUCTION 
AND Reparr, NAvy DEPARTMENT 


technical information regarding this competition shall be made 
in writing to the Bureau of Construction and Repair and in 
no other way. 

Designs approved in preliminary examination may be sub- 
mitted sealed to the 
Bureau of Construe- 
tion and Repair on or 
before 12 o’clock noon 
on May 1, 1921, at 
which time the designs 
will be given final ex- 
amination by the 
department. The 
drawings, calculations 
and other informa- 
tion required on final 
examination are de- 
scribed below and any 
design which does not 
include such data in 
sufficient  complete- 
ness, or which other- 
wise does not comply 
with the conditions of 
the competition will 
be at once placed out 
of competition. 

Those designs which 
are accepted on final 
examination will be 
arranged by the De- 
partment in order of 
merit. The Depart- 
ment will contract to 
purchase the more 
successful designs, 
based on the order of 
merit established in 
the final examination, 
as follows: 

First merit, $16,- 
000.00; second merit, 
$10,000.00; third 
merit, $5,000.00 ; 
fourth merit, $3,000.- 
00. 

No payment will be 
made for any design 
which is not accepted 
on final examination. 
Not more than one de- 
sign will be purchased from any one competitor, although 
there is no limit to the number of designs or variations of a 
design which one competitor may submit. In the event that 
more than four designs are accepted on final examination the 
Department will select the four most satisfactory designs for 
purchase. 

The purchase of a design by the Department will be covered 
by a contract containing language as follows: 

“Payment for the design shall, without further considera- 
tion, convey to the Department the non-exclusive ownership 
of that design, together with the right to use the same, and 
all information and data furnished, in any manner desired 
by the Department. 

“The competitor whose design is purchased agrees to revise 
the design submitted in competition as may be required by 
the Department in so far as omissions, errors, inaccuracies 
or inconsisteucies in the drawings and data are concerned 
and to supply corrected Van Dyke prints in duplicate (or 
ink tracings) together with full specifications necesssary for 
the construction of a sample airplane.” 

All information furnished, other than drawings or charts, 
shall be typewritten on letter size sheets, and shall be accom- 
panied by a statement that design has not heretofore been 
submitted for consideration to any branch of the government. 








Characteristics (Mandatory) 


The following information is required for both the prelim- 
inary and final competitions: 

a. Dimensions of the airplane.—Length of each panel, 
chord of each panel, span upper wings, span lower wings, 
gap, stagger in inches, dihedral in degrees, wing profile, dis- 
tance from leading edge lower wing to rudder hinge, distance 
from leading edge lower wing to elevator hinge. 

b. Areas.—Area of each plane minus ailerons, area of each 
aileron, area of wings plus ailerons (total), area of horizontal 
stabilizer, area of elevator, area of. vertical stabilizer, area of 
rudder, areas of body, boat and floats projected on end and 
to side. 


Power Plant (Mandatory) 


The following’ information is required for both the prelim- 
inary and final competitions: 

a. Engine.—Name and model, manufacturer, normal b. hp. 
| ere r.p.m. 

In ease a foreign engine is used, reliable evidence must be 
submitted to show that this engine is available, including 
evidence as to its performance in official tests by any gov- 
ernment testing establishment or seientifie body of recognized 
standing. 

b. Propeller.—Diameter, pitch, number of blades. 

ec. Starting system.—A statement as to the type of starter 
contemplated. 

d. Fuel system.—A description of the kind of fuel system 
and pumps and the number and material of the tanks. 


Static Balance (Mandatory) 


The following information shall be supplied for both the 
preliminary and final competition: A tabulation of weights 
entering into the empty weight of. the airplane together with 
their distances from the leading edge of the lower wing and 
their moments with respect to that point and a statement of 
the location of the center of gravity of the airplane with 
respect to the leading edge of the lower wing for both the 
empty and full load conditions. 


Weights (Mandatory) 


The following weights shall be supplied: 

a. Preliminary competition—1. Weight empty statement 
(estimated) on Bureau of Construction and Repair Form 
SF-B. 2. Useful load weight statement (allowable) consisting 
of the following items: Crew, fuel (figured on 6.1 lb. per 
gal.) oil (figured on 7.5 lb. per gal.) ordnance, equipment. 

b. Final competition.—1. Weight empty statement (caleu- 
lated) on Bureau of Construction and Repair Chart SF-A. 
2. Useful load weight statement (allowable) as above except 
that the ordnance and equipment should be fully itemized. 





Performance (Mandatory) 


The following calculations based on full load shall be fur- 
nished for both the preliminary and final competition: 

A, Plotted: (a) Characteristics of aerofoil combination 
used. (b) Velocity and lift drag ratio of airplane against 
angle of attack. (c) Horsepower available, horsepower re- 
quired, wing drag, parasite drag and total drag, against speed. 
(d) Rate of climb and time of climb against altitude. (e) 
Curve of propeller efficiency. 

B. Tabulated: (a) Detailed parasite resistance at 70 m.p.h. 
(b) High speed (m.p.h.) (¢) Low speed (m.p.h.), (d) Angle 
of maximum L/D. (e) Maximum L/D. (f) Caleulated max- 
imum time in the air for full tanks. (h) Climb in 10 min. (i) 
Initial rate of climb. (j) Absolute ceiling. (k) Service ceiling. 
(dh/dt = 100 ft.) (1) Pounds per sq. ft. (m) Pounds per 
b.h.p. 

Nore: Reference for authority shall be given for aerody- 
namic data used. Calculations should be in such detail that 
they can be checked. 


Strength Calculations (Mandatory) 


The following stress analyses shall be furnished for the 
final competition: A. Wing structure, B. Tail structure, C. 
Body structure, D. Landing Gear, several different. conditions 
being considered for the analysis of each structural group. 
These calculations should be in such detail that they can 
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be checked and data should be furnished relative to the 
strength of’materials used. ' 


Drawings (Mandatory) 


The drawings submitted shall be made in accordance with 
the following list, which is considered to be a minimum: 

A. Preliminary competition: (a) Front, side and top view 
of machine (dimensioned), scale 34 in. = 1 ft. (b) Typical 
beam section, typical rib, general type of body and float con- 
struction, scale 144 in. = 1 ft. (¢) Longitudinal section 
through body of float to show location of ordnance and radio, 


seale 114 in. == 1 ft. (d) Sketches of novel features for which 
special merit is claimed. 
B. Final competition: (scale 3 in. = 1 ft. unless otherwise 


noted): (a) Front, side and top view of machine (dimen- 
sioned), seale 34 in. = 1 ft. (b) Structural details of. planes, 
(c) Structural details of ailerons, (d) Detail of interplane 
bracing, (e) Structural details of tail surfaces and supports, 
(f) Lines and structural details of body or boat, (g) Lines 
and structural details of landing gear, (h) Details of oil and 
water radiators, (i) Details of oil tanks, (j) Details of fuel 
tanks, (k) Drawing of propeller, (1) Installation drawing of 
engine, including starting system, cooling system, oil system, 
fuel system and engine controls, (m) Details of airplane 
controls, (n) Installation drawing of all controls and loads, 
(o) Details of furnishings, (q) Installation drawing of in- 
struments, furnishings and wiring, (r) Bill of materials com- 
plete with all accessories, (s) Description specification of the 
airplane, giving full information as to the reasons for special 
features and special materials used. 

(A) Details of fixed gun mount. (B) Details of ammuni- 
tion and ejector boxes. (C) Installation drawing of fixed gun 
and synchronizer. (D) Installation drawing of radio. (E) 
Installation drawing of flexible gun, ammunition, magazine 
rack, (F') Installation drawing of hand fire extinguisher. 

In general, the final examination requires a complete speci- 
fication and bill of material and a full set of construction 
drawings, including at least the information listed above in 
sufficient detail to permit a constructor of airplanes to build 
sample planes in accordance with the design. So called pro- 
duction drawings are not required, and it is considered that 
about 50 drawings will suffice. 


Specifications for Design 


Very full specifications for the design are given in which 
the exact functions of the plane from a naval standpoint are 
clearly indicated. Also, while the specifications give every 
latitude to the designer, they indicate very clearly what are 
the desirable features of the plane. These specifications are 
really admirably drawn. The entire specification is so per- 
tinent that a very full abstract follows: 

General 


This specification is intended to describe a shipboard air- 
plane which shall be used primarily for spotting, or the con- 
trol of gun fire. For such spotting service, two men are 
required, a pilot to operate the plane and an observer to 
observe the splashes who will also operate the radio apparatus. 
The view for the observer must be excellent, especially over 
the surface of the sea. In an emergency the spotting plane 
may have to defend itself in the air from hostile aircraft and 
for this purpose machine guns are required. - In the ordinary 
tractor type, this would necessitate a synchronized machine 
cun firing through the propeller under the control of the pilot 
and a searff ring mounted machine gun for the observer who 
would fire to the rear and upward. 

The arrangement of machine guns will, however, depart 
radically from this usual installation as the design differs 
from the conventional tractor type, and no restrictions will 
be made in these specifications as to the mounting of the 
machine guns, except to state that machine gun fire should be- 
provided by the use of two machine guns to give the maximum 
protection against hostile aircraft. The view from the pilot’s 


position as well as that from the observer’s position should be 
considered with reference to the use of the machine guns. 
It is intended to carry such a shipboard airplane on an 
aireraft carrier which is a flush deck vessel from which deck 
the plane will fly off and to which it will return. This re- 
quirement is a prerequisite for the design and may be con- 
sidered mandatory as, unless the design is suitable for flying 
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off and on a earrier, its performance so far as other features 
are concerned is of no interest. Landing on the deck of a 
earrier is considered to be the most difficult operation required 
of the type and designers are requested to give special con- 
sideration to providing an excellent view for the pilot forward 
and downward in order to facilitate making a landing on the 
restricted space available. 

The decks of aireraft carrier will be provided with arrest- 
ing gear, but the design of such gear is no part of this 
competition and designers will assume that the arresting gear 
is such that a low landing speed or speed of the airplane 
relative to the deck at moment of contact is of the utmost 
importance. It is considered that a minimum landing speed 
at moment of contact should not be more than 40 knots, and 
for the purposes of this competition it will be required as a 
prerequisite that the designer show by calculations that a 
sufficiently low speed landing could be made. In this con- 
nection it is pointed out that adequate control is essential in 
order that the plane will be under control at the low speed 
here required. 

The shipplane must be capable of taking the air from the 
deck of a ship and for this purpose two practices are contem- 
plated. The plane may be projected into the air by means of 
the standard Navy catapult having an acceleration equal to 
64.4 ft. per. see. giving at the moment of release a flying 
speed of about 45 knots. In other words, a plane to be 
suitable for launching from the catapult must be so construc- 
ted as to withstand the acceleration above stated when the 
plane is secured to a launching carriage actuated by the 
catapult, and, in addition, should have a wing area such that 
when launched at this speed the plane will immediately com- 
mence to climb. 

Alternatively the shipplane will take the air after a run 
along the deck of the ship of not more than 150 ft. when the 
ship is steaming at such a rate as to produce a relative wind 
over the ship’s deck at 20 knots. A shipplane should be 
capable of being launched in either of the methods herein 
indicated. 

The shipplane in the course of its service will proceed off 
to sea out of the sight of parent ship, but in the event of being 
unable to find the parent ship upon her return, exhaustion of 
fuel, engine failure, etc., it may be necessary to descend to 
the surface of the sea, there to float until assistance can be 
summoned by means of rockets or other signalling devices. 
For this purpose the plane must be built so that it will remain 
safely afloat in rough water for a long period of time. It is 
desirable, but not considered essential, that the plane can 
rise from the surface of the sea under its own power. 


The conventional type of pontoon seaplane is considered — 


to be fairly satisfactory so far as the feature of riding on the 
surface of the sea is concerned and any design, device or 
arrangement which can be shown to give an equivalent or 
better security when on the water will be favorably considered. 
The present system of hydrovanes and external inflatable 
flotation bags applied to land machines is not considered sat- 
isfactory, and designs proposing such a type will not be 
approved on preliminary examination. In other words, the 
Department desires the development of a flotation system 
which shall be superior to the present system of hydrovanes 
and external air bags. 

As the plane is to be used primarily for the control of gun 
fire, it will normally fly at reduced power and speed in order 
to keep the air for as long a time as possible. This places 
a premium on low hourly fuel consumption at cruising speed. 

As the shipplane is to be carried aboard ship where space 
is restricted, small over-all dimensions, and accessibility and 
simplicity of all parts are of great importance. In particular, 
the power plant and all power plant accessories should be as 
simple as is consistent with easy access for inspection and 
overhaul. 

To permit a large number of planes to be stowed in a 
given space; folding, detachable and demountable features 
are also of the greatest importance. It is desired that a ship- 
plane may be taken down so that the individual parts are 
easily handled, but this requirement eonflicts with another 
requirement equally important which is that the plane must 
be very quickly assembled with a minimum of time spent in 
adjustment or alignment. The shipplane must be a simple 
rugged construction which can be put together in such a 
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manner that the use of plumb bobs, levels, trammels, ete. for 
alignment after assembly is entirely unnecessary. 

The high speed and ceiling should be as.great as is con- 
sistent with maintaining the ability to land upon and to take 
the air from the deck of a ship. 

In judging designs the Department will give weight to the 
following considerations in the order given: 

(a) The construction of the shipplane must be rugged and 
dependable and, furthermore, capable of being easily and 
quickly taken down and re-assembled, and when taken down, 
suitable for compact stowage aboard ship. The requirement 
for reliability and suitability for conditions aboard ship is of 
first. importance. 

(b) The shipplane must be by its design especially suitable 
for flying from the deck of a vessel either directly or assisted 
by a catapult, and further adapted by its positive control and 
low landing speed for alighting on the deck of the ship. In 
an emergency the shipplane must alight in the water. 

(c) In the event of an emergency landing at sea, the ship- 
plane must provide reasonable safety for the personnel and 
a reasonable chance for salvaging the machine in an undam- 
aged condition. 

(ad) Air performance should be the maximum consistent 
with the prerequisites mentioned above. Under air perform- 
ange will be considered endurance in the air, maximum speed, 
maximum ceiling, maneuverability and general suitability for 
the primary function of spotting gun fire and the secondary 
function of aerial combat. 


General Arrangement 


Arrangement of Cockpits.—The shipplane is desired to 
be a two-place machine carrying one pilot and one observer 
with their cockpits placed as near together as possible in order 
to facilitate communication. The view for the observer must 
be excellent over the surface of the sea and the view for the 
pilot must be excellent forward and downward in order to 
reduce the risk of landing on a ship’s deck. 


Ordnance.—Two machine guns shall be installed in such a 
manner as to provide for the maximum protective area of 
fire. 

Landing Gear.—'The landing gear shall be such as to 
enable the machine to take the air from land, or from the 
deck of a ship, and to return to Jand or the deck of a ship 
and, in an emergency, to alight upon the water and to remain 
there safely afloat for a long period of time. It is desirable 
but not esseritial, that the plane be able to rise from the sur- 
face of the water under its own power. 


Hoisting.—The design shall be such as to permit hoisting 
from the water by a crane without damage to the general 
structure. In this connection ample provision for rapid 
drainage of water must be provided. 

Dimensions.—The overall dimensions of the shipplane 
shall be as small as possible and arrangements for take- 
down to permit compact stowage are very desirable. 


Accessibility.—All parts shall be as simple and accessible 
as is consistent with good practice especially in the case of 
power plant and power plant accessories. Compactness of 
installation, however, shall not be permitted to interfere 
with easy access for inspection and overhaul. 


Special Features.—Folding wings, detachable and demount- 
able wings, fuselage, ‘tail surface, ete., are looked upon with 
favor and should be incorporated where practicable. 

Assembly.—The shipplane shall be so designed as to be 
quickly assembled without necessity for adjustment or align- 
ment and without the use of plumb bobs, levels, trammels, etc. 

Catapult.—The construction shall be such as to withstand 
the force produced by an acceleration of 64.4 ft. per sec. 


Material.—The materials used in the construction of these 
machines shall be chosen with special reference to their resis- 
tance against corrosion, humidity and hot sun light due to salt 
air, salt water and tropical climates. In general, metal suit- 
ably protected against attack by corrosion is preferred and 
although veneer covered wings are preferred to fabric a 
suitable metal covering is preferred to either. 


Load Factors and Design Loads 


(a) The following load factors are required as a minimum 
for the wing truss: 






















































































Condition Load Factor 

EE Sis ctbvasduedens ons oe 7 

EE chs ket si¢cthed not 6 

i heaves eau eetestent se 1144 times the weight of 
machine in drag on 

the wings. 

DEE sen sceNeebseergeeeeans t 

Front lift wires (double)........ 4 each (low speed con- 
dition ) 

Rear lift wires (double) ........ 3.5 each (high speed con- 
dition ) 


(6) The horizontal stabilizer shall be designed for a uniform 
load of 35 Ib. per sq. ft. 

(c) The elevators shall be designed for an average load 
of 35 Ib. per sq. ft. with a distribution varying uniformly 
from a maximum at the hinge to zero at the trailing edge. 

(d) The vertical stabilizer shall be designed for a uniform 
load of 30 lb. per sq. ft. 

(e) The rudder shall be designed for an average load of 30 
lb. per sq. ft. with a distribution the same as for the elevators. 

(f) The ailerons shall be designed for an average load of 
25 lb. per sq. ft. with a distribution the same as for the ele- 
vators. 

(g) The stresses in the body and landing gear, if for a land 
machine shall be calculated for the following conditions and 
vach member shall be designed for the worst stress. imposed by 
any condition: 1. Three point landing, shock absorbers fully 
extended and reactions perpendicular to top longerons. 2. 
Two point landing, shock absorbers fully extended, propeller 
axis ®orizontal and reaction passing through the center of the 
axle and the center of gravity of the machine. 3. Air force 
due to the specified down load on the tail surfaces. 4. Air 
force due to the specified side load on the tail surfaces. 5. 
Static thrust of propeller and corresponding engine torque 
combined with dead weights. 6. Side landing; shock absorbers 
fully extended, force equal to twice the weight of the airplane 
applied through the center line of the axle. 

The stresses in the body and landing gear if for a seaplane 
shall be caleulated for the following conditions and each mem- 
ber shall be designed for the worst stress imposed by any 
condition: 1. Propeller axis horizontal and reaction vertical 
and passing through center of gravity. 2. Propeller axis hori- 
zontal and reaction passing upward and backward through 
the center of gravity in such a manner that the tangent of the 
angle which it makes with the vertical is equal to 0.25. 3. Air 
force due to the specified down load on the tail surfaces. 4. Air 
force due to the specified side load on the tail surfaces. 5. 
Static thrust of propeller and corresponding engine torque 
combined with dead weights. 6. Side landing; side load equal 
to twice the weight of the seaplane distributed equally between 
twin floats or applied to the main float. 

For conditions (1) and (2) of both land planes and sea- 
planes the loads at the panel points should be parallel to the 
ground reaction. The distribution between the upper and 
lower panel points of the parts of a load shall be taken in 
general to be inversely proportional to the distances from the 
load to the panel points. For condition (3) the parts of the 
body forward of the wings and to the rear of the wings shall 
be treated as a cantilever fixed at the lower wing spars and 
the load due to the air forces on the tail shall be assumed to 
be applied at the tail post. Condition (4) is to be figured in a 
manner corresponding to that for condition (3). Condition 
(5) is to be figured in a manner corresponding to that for 
condition (3). Condition (6) is used primarily for calculating 
the cross bracing of the landing gear and fuselage. 

The longerons between supports shall be computed as pin 
end columns. Allowance shall be made for the bending 
moments introduced by accentric fittings if any, and by any 
curvature of the longerons between strut points. 


‘Load Factors 


Conditions Load Factor 
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Power Plant 


Engines. The engines to be used shall be restricted to those 
which are on the market, but these engines need not necessarily 
be made in the United States, although the use of an engine 
made in the United States will be considered an advantage 
for any given design. The use of any particular type of ep. 
gine shall be approved by the Department. 

The ignition system shall be confined to the engine compart. 
ment and mechanically controlled from the pilot’s cockpit. 

In connection with the engine installation special attention 
shall be given to the matter of fire prevention by the use of 
proper exhaust manifolds, carburetor intakes, fuel drip drains 
and fireproof bulkheads. 

Starting System. Provision shall be made for starting the 
engine by means of a hand magneto installed in the pilot’s 
cockpit. 

Cooling System. The cooling system shall be equipped with 
means for regulating the amount of cooling. 

Fuel system. The fuel tanks shall be of the self-sealing type. 
(An allowance of 1% in. is to be made for tank walls and 16 
lb. per gal. of total tank capacity for the tank weight). Air 
pressure on self sealing tanks is prohibited. 


Fixed Equipment 


Furnishings. The seat shall be designed for seat pack para- 
chutes. A stool or collapsible seat shall be provided for the 
observer and shall be so designed that it will not interfere with 
the movements of the observer when operating either the gun 
or the radio. Suitable wind sheilds shall be provided for the 
crew. 

Instruments. The usual instruments are provided for, with 
a weight allowance of 30 lb. 

Controls. The controls to be installed in the pilot’s cockpit 
shall be of the stick type with rudder bar. Rigidity to be 
maintained and all bearings generously proportioned to reduce 
wear. 

Ordnance. Two machine guns will be provided, either fixed 
or flexible. The normal armament for a plane of this type 
is one fixed gun controlled by the pilot and one flexible gun 
operated by the observer, but any arrangement will be con- 
sidered. Five hundred rounds of ammunition should be 
allowed for a fixed gun and 300 rounds for a flexible gun. 

Spotting Equipment includes radio telephone and telegraph, 
Very’s signal pistols and similar items. 


Useful Load 


ROE aa 64ccnccdenes saceenenseaeeeseetoenene 360 Ib. 
Fuel and Oil (4 hours at full speed at sea level) Ib. 
DOE. i-cstntanecuressdbageasenaseanbeneas Ib. 
PD, cc dkeddnsntehbboes eeaeenee er tiNe 150 Ib 


Performance 


The machine at the gross load figured in accordance with 
these specifications shall be capable of taking the air under 
either of the following conditions: (a) After a run along the 
deck of a ship of 150 ft. when the ship is steaming at such 
a rate as to produce a relative wind over the ship’s deck of 
20 knots; (b) After having been.projected into the air by 
mean of a catapult giving at the moment of release a speed 
of 45 knots. 

The machine shall have a minimum landing speed at the 
moment of contact of not more than 40 knots. 

The high speed and ceiling shall be as great as is consistent 
with attaining the above requirements. 


Additional Data Supplied 


The additional data supplied includes a detailed list of items 
included in the spotting equipment and for the ordnance; 
and specifications for electrical bonding of airplanes. Notes 
are also given on fixed guns; on synochronizing gears and on 
flexible guns. 





NC-5 in Fast Flight 


The United States naval seaplane NC-5 flew from San Diego, 
Cal., to Magdalena Bay, Lower California, in 9 hours and 15 
minutes on January 1. The plane covered the 702 miles at 
an average speed of 72 miles an hour. 
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Several weeks before the Armistice was signed, the Rateau 
Turbo-Compressor was placed on French bombing planes. 
Two hundred were ordered by the French government and 
eighty were delivered before Nov. 11, 1918. 

During the last year of the war, fighting took place above 
15,000 ft., where the motive power was low and the engine slug- 
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fore poor, unless it was fitted with a supercharger for restoring 
the motive power. The supercharger is a device by means of 
which the engine can be made to operate under sea-level con- 
ditions and therefore deliver normal horsepower, irrespective 
of the altitude at which the engine happens to be. Supercharg- 
ing means sending into each cylinder a greater weight of air 
than ordinarily would be drawn in, as the piston descends on 
its suction stroke. Superchargers at present deliver normal 
power up to 18,000 ft., after which the power declines. 

Various means have been suggested as to how this could be 
done, for example the running of an air compressor directly 
connected to the engine. However calculations show that in 
order to assure constaney of engine torque up to 18,000 ft., that 
is to double the air pressure, it would be necessary to expend 
approximately, 15 per cent of the motive power. Also this 
method would necessitate a change of speeds for coupling the 
turbo-compressor, or else there would be great inconvenience at 
the start, by the power absorbed by the compressor. Other in- 
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conveniences here would be the excessive weight and volume; 
also its Inbrieation would cause oil to get mixed in with the air 
sent to the earbureter. There would also be difficulties of 
assembly, of arrangement in the fuselage, and the necessity of 
rebalancing the airplane. 

This method which has the greatest number of advantages is 
that first put into practice by Mr. Rateau, namely the use of 
the energy of the exhaust gases. This method is simple in 
all of its details. There is plenty of power available in the 
exhaust gases. A simple gate-valve regulates the speed of the 
device ; it weighs very little, and is, usually placed between the 


The Rateau Turbo-Compressor 


By H. M. Buckwald, M. E. 


V of the engine; also the airplane’s balance need not be 
changed. Piping is reduced to a minimum. Thorough and 
severe tests have shown that there is no need to fear gyroscopic 
effect, the raised temperature of the exhaust gases, nor the tem- 
perature of the compressed air. Indeed the elevation of the 
temperature of the air entering the carbureter is useful. 

In a recent note to the Academy of Sciences, Mr. Rateau 
stated that the efficiency of a turbo-compressor was unlimited. 
At present, the normal power is conserved up to 18,000 ft., but 
this value can be raised, it. being only a question of the size of 
the distributor of the turbine. At all altitudes the engine 
operates under sea-level conditions, that is up to the altitude 
for which it was designed. The carbureter receives its air at 
sea-level pressure, and the engine exhausts at sea-level pressure, 
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and the motor continues to develop its normal horsepower. 
Thus an airplane with a comparatively light engine can fly at 
high altitudes, where without a supercharger, a heavy high- 
powered engine and consequently a heavy structure for the 
fuselage and plane, would be required. 

Mode of Operation.—The supercharger consists of a gas 
turbine and a centrifugal air compressor, both mounted on the 
same shaft. The exhaust gases impinge upon the turbine 
buckets and set the combination of turbine and compressor 
turning. The compressor collects the surrounding air, com- 
presses it, and sends it to the carbureter. It is a very simple 
device, with only one moving part. Another advantage is that 
it acts as an excellent muffler. Fig. 1 shows the principle of 
the eyele. 

The superchargers effect on the motive power.—There is no 
gain in supercharging an engine at sea-level. As this would 
cause preignition; all of the exhaust gases are therefore 
allowed to escape. As the airplane rises, the pilot turns a 
handle and gradually opens a port-directing the gases on to 
the turbine buckets, and thus the normal power is maintained 
up to 18,000 ft., when the port is wide open and all of the ex- 
haust gases enter the turbine. tf 

In Fig. 2, curve A shows the power variation without, and 
eurve B the variation with the supercharger. Without the 
supereharger, there is a gradual dropping off of power. With 
the device, it is only above 18,000 ft. that the normal power 
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decreases, but it is double what it would be if there were no 
supercharger. Take for example a 400 hp. engine. Its power 
ordinarily at 18,000 ft., is 200; at 36,000 ft., 100. With super- 
charging, this engine will deliver 400 hp. from sea-jevel up to 
18,000 ft. At 36,000 ft., the power will be 200. 

Power to run a turbo-compressor.—Instead of the back 
pressure during the exhaust stroke being the actual atmospheric 
value at which the airplane happens to be, the engine always 
exhausts at sea-level pressure, and the resulting loss of horse- 
power is the amount that the supercharger requires the engine 
to expend in order to run it. The turbine receives the gases on 
its buckets at sea-level pressure, and exhausts these gases at 
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the altitude pressure. The energy of the exhaust gases are 
used in two ways, first the difference between the sea-level 
pressure and the actual atmospheric pressure, and second, the 
expansion between these two pressures, The gas turbine uses 
this energy which would ordinarily be wasted. 

Constructional Details —Much difficulty was encountered in 
finding a suitable metal to withstand the heat of the exhaust 
gases. As the metal became heated, its resistance to the stresses 
caused by centrifugal force diminished. On leaving the cylin- 
ders, the temperature of the gases is approximately 1500 deg. 
F. Because of radiation in the exhaust pipes between the en- 
gine and the turbine, the temperature of the gases impinging 
on the buckets is about 1,300 deg. F. Because of this excessive 
temperature and the high rate of revolution of the turbine, the 
necessity for a high resisting metal ean readily be seen. How- 
ever an alloy steel has been found that is very satisfactory, and 
now the supercharger may be said to outlast the engine to 
which it is attached. The turbine casing; wheel and buckets 
are of this steel. The buckets are jammed into the wheel as 
shown in Fig. 3. They have staggered bases in order to give 
more strength and more efficient cooling, the idea being to 
surround each blade with as much metal as possible for con- 
duction of the heat. There are no nozzles, the gas being direct- 
ed on to the buckets by concave scoops arranged around the 
circumference. 

The compressor casing is of aluminum. The compressor 
wheel is of steel and comprises eight straight blades. It is 
made entirely of one piece, the whole being milled. On the 
compressor end of the shaft is a thrust bearing; on the other 
end is a tachometer attachment. Lubrication of the apparatus 
is by means of the pressure oiling system of the engine. A 
manometer on the dashboard tells the pilot at what speed the 
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turbine should run. A handle is turned which allows less ex. 
haust gas to escape into the air, and instead to be directed into 
the turbine. A tachometer is mounted on the dashboard. 

The superchargers constructed up to the present, restore the 
normal horsepower up to 18,000 ft. where they revolve at 25, 
000 to 30,000 r.p.m. Three types have been constructed, all 
turning at the same speed. Number one is for engines of 175 


hp. Number two is for 300 hp. engines, while number three 
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is for 450 hp. Numbers one and two weigh 51 lb. with mani- 
folds and with instruments. Number three weighs 77 |b. 

History of the Rateau Supercharger.—The first models of 
1916 were designed to deliver normal horsepower up to 13,000 
ft. Here the atmospheric pressure is 9 lb. per sq. in. and the 
temperature —12 deg. F. The power to run the turbine was 
obtained by the expansion of the exhaust gases between the 
pressures of 14.7 lb. per sq. in. at the turbine inlet and 9 |b. 
per sq. in, at the outlet. 

The first machines constructed were given numerous pre- 
liminary tests at Paris, during several months. They were first 
given bench tests, using steam to drive the turbine. Although 
the normal number of revolutions is between 25,000 and 30,000, 
in this ease it was carried up to 45,000 r.p.m. in order to de- 
termine the equilibrium, the resistance of the metals to centrif- 
ugal forces, and the strength of the whole system, and also 
the capacities, the pressures and efficiences of the device at 
different speeds. A small chamber was arranged at the com- 
pressor intake, and the 
air which entered this 
chamber could be throt- 
tled, and so lower the 
pressure. Inside of the 
chamber there was a 
screen upon which the 
entering air struck, in 
order to dampen out 
the speed. At the outlet 
of the compressor, the 
delivery of air was 
measured by a ecalibra- 
ted pipe 2.75 in. in 
diameter. The pressures 
and temperatures of 
the air were carefully 
measured in the cham- 
ber and the calibrated pipe. The engine used in these exper- 
iments was a 160 hp. 8-cylinder Vee, Lorraine-Dietrich, of 
1400 r.p.m. These steam tests showed that when turning at 
25,000 r.p.m., the compressor gave a sufficient quantity of air 
at sea-level pressure. 

The compression of the air raised its temperature consider- 
ably. From 77 deg. F. to 122 deg. F, the torque of the engine 
is not materially effected. From 122 deg. F it dimishes, but 
slower than the density of the air entering the carbureters. 
Early tests seemed to show that the engine was not aff 
by the high temperature of the air, but now all of the appara 
tus are equipped with air radiators, 

While conducting the ground tests, in order to have a low 
pressure at the turbine outlet, a suction pump was connected 
which sucked out the exhaust gases. Inasmuch as these gases, 
as they leave the turbine, have a high temperature, about 1,100 
deg. F., and would therefore ruin the pump, they were cooled 
by injecting water into the manifold. 











Fig. 7 
TURBINE AND COMPRESSOR WHEELS 
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Gyroscopic Tests.—When the airplane turns quickly or 
loops, the revolving parts of a turbo-compressor are subjected 
to gyroseopic couples. In order to find out how the apparatus 
would act under these conditions, it was pivoted vertically and 
submitted to rapid oscillations of 60 deg. amplitude. Turning 
at 30,000 r.p.m. is supported without inconvenience, a rotation 
perpendicular to its axis, at the speed of a complete turn in 
one and one-half seconds. This is four times more rapid than 
the greatest speed of rotation possible in turns of an airplane. 
Also it will be noticed that the testing with oscillations is much 
more severe than in continuous rotation. 

Mountain Tests——After the factory experiments were finish- 
ed, the tests were continued at Galibier mountain in the French 
Alps, altitude 7,100 ft., which is the highest point in France 
accessible by a road. The accompanying photograph, Fig. 8, 
shows the Lorraine-Dietrich §-cyl., 160 hp. engine and appara- 
tus mounted on the truck. For the sake of convenience the 
supercharger was placed to one side of the engine and not in 
its proper place. The engine is mounted on a balance bench, 
the arm of the balance being 3.28 ft. The torque of the engine 
could thus be measured. At the top of the exhaust manifold, 
the sliding valve which permits the free escape of the exhaust 
or the sending of the desired quanity to the turbine can be seen. 
When the engine was supercharged, the fuel tank was made 
air-tight and connected by an equalizing pipe, with the outlet 
air of the ventilator. 

The altitude of 7,100 ft., which is much inferior to that at 
which the supercharger must normally work, was insufficient to 
obtain the speed and the maximum pressure that should be ob- 
tained. The highest speed obtainable was 22,800 r.p.m. and 
produced an excess pressure of 10.2 in. of mereury. Neverthe- 
less the tests showed the efficiency of the apparatus and the 
modifications of detail necessary. It was found that: 

1.—Intake and exhaust manifolds had to be made perfectly 
tight. It was necessary to reinforce the exhaust pipes and also 
the fuel tank. 

2.—The excess of pressure caused leaking of fuel at the car- 
bureters, which therefore had to be made tight. The jets had 
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Fic. 8 
Tue Mountain Test EQuipMENT 


to be modified, and it was found desirable to place the carbur- 
eters at the front of the motor instead of at the rear. 

3.—Inasmuch as the engine gave a greater power than or- 
dinarily, the water radiators should be made larger. 

Below are the results of a test made in which the gas valve 
was suddenly shut off. The developed horsepower of the en- 
gine passes in a few seconds from 111 to 164 hp. with an in- 
crease of speed from 1370-1550 r.p.m. In this test the speed 
did not reach 1600 r.p.m. because the carbureter was not ad- 
justed. 


Test AT GALIBIER, AUG. 6, 1917. BAROMETER, 22.2 IN. OF MERCURY. 
TEMPERATURE, 48 DEG. F. 
Without supercharger With supercharger 
Speed of engine ; 1370 1530-1550 
Weight on balance arm ...lb. 128 168 
Pressure at carbureter inlet . 0 10.4”Hg. 
Power -hp. 111 164 


Temperature of compressed air 147 °F, 
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Fie. 9 
A.—Exuaust Gas Contecror B.—Gas Tursixe C.—Am Compressor 7.—Air Intake D.—Exnaust Gas OUTLET 


E.---AtR RADIATOR 


F.—Compressep Air CONDUIT 


G—Fvet Pump H.—Exuavust Controt VALVE 











76 AVIATION 


The fuel consumption remained practically the same as at the 
ground, about 3.75 U. S. gallons per minute, in spite of the 
increased power. The rise of temperature of the compressed 
air did not cause much trouble. A small radiator was added 
which easily reduced the temperature to 104 deg. F only. which 
permitted another increase of the engine’s power. 

At present, the Nieuport air radiator has about 1.9 sq. ft. of 











Fria. 10 
A—Atr IntTAKeE B—Atr Raptator C—Ornt Rapiatror D 
Water Raprator E—Fvet Pump F—Exnavst Controt 
VALVE 


surface, and the Breguet, 14 sq. ft. The temperature of the 
air at the compressor outlet is approximately 210 deg. F. and 
at the carbureter inlet 85 deg. F. 

Flight Tests with the Rateau Supercharger.—In Mareh 1918, 
flight tests were commenced with the Breguet biplane and su- 
percharger. These flights were made at Villacoubly near Paris, 
by Lieut. Canivet. The fuel piping and the intake manifold 
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were not tight when the engine was supercharged. This re- 
sulted in fuel leaks sometimes near the hot exhaust pipes. 
These first experiments were made at the peril of the pilot’s 
life, and he was ordered by superior officers to carry a para- 
chute. Also in order to avoid fire danger, the gasoline pump 
was mounted outside of the fuselage. It could thus be gotten 
at more easily for adjustment. In the Breguet, it was mounted 
on a landing gear strut; in the Nieuport, it was placed on the 
wing’s leading ede. 

Test with a Bre gquet Biplane —A Brecuet 14 B 2 fitted with 
Rateau supercharger and a Renault 300 hp. engine of the fol- 
lowing specifications was used: Wing surface 512 sq. ft.; 
total weight 3,750 lb. wing loading 7.32 lb./sq. ft.; useful load 
680 Ib.; weight of fuel 475 lb.; total charge 1,155 lb.; Ratier 
propeller 9.3 ft. diameter; pitch at 3.28 ft., 7.75 ft.; width of 
propeller at 3.28 ft., .775 ft.; r.-p.m. at fixed point 1310. 

Climb Pressure 
Time in Tb.at 


minutes the carbur- 
Altitud and R.p.m Horizontal Speed eter during 
l 


K Ft seconds »f engine M.p.h. R.p.m. the climb 
1640 ead 1325 
l 80 5/75 L250 
2 ( ( l 7 1400 102 1380 .B85 
84 16709” 1450 594 
1312! 6 ” 1480 117.5 1580 Pi 
1640 2770 1515 120 1605 .946 
OBS riONS iust gas valve was never completely closed. Hor- 
l ntal ne g1 106 1.p h 
COMPARISON F BRI PERYORMANCE WITH AND WITHOUT SUPER- 
( RG Breguet plane with 
sregnet plane Rateau device 
Time of climb to 5000 m. (16400 ft.) ...47% mins. 27 mins. 
Horizontal speed at 5000 m. (16400 ft.) .91 miles per hr. 120 miles per hr. 


The following theoretical results 
are probably applicable to any airplane, and are confirmed by 
flights on the Breeuet : 

1.—-The supercharger, by its accessories, its weight, its resis- 
tance to advancement. diminishes the ceiling of the airplane 
without supercharger approximately 10 per cent. 

2.—The new ceiling is increased 13,000 ft. by the use of the 
vhich doubles the power of the engine above 


Deductions from Tests. 


supercharger 
18,000 ft. 
3.—The speed at the ordinary ceiling (using the same pro- 
peller as with the supercharger) is increased 50 per cent by 
the use of the supercharger. 
4. The Spee d at the new ceiling is inereased 25 per eent with 
respect to the old ceiling. 


The N avy Bureau ot Kngineering-1920 


With a view to providing a suitable power plant for air- 
craft of apparently ever-increasing size, the Navy’s Bureau of 
Engineering has taken up the question of multi-engined 
power plants driving a single propeller with a view to using 


either a single unit of this type in large craft, or a number of © 


such units. During the year, such units have been under de- 
velopment and construction, the types developed including 
those suitable for installation in both seaplanes and airplanes, 
and types for installation in rigid or non-rigid airships. 
There appears to be every reason for expecting these instal- 
lations to operate with an efficiency much improved over that 
obtainable with a multitude of single engine installations 
making up a power plant, with a considerable reduction in 
gross weight and a much reduced degree of complication. 

Immediately following Congressional authorization for the 
construction of a rigid airship by the Navy Department, the 
work of detailing and elaboration of the preliminary power 
plant designs for this airship was proceeded with. The 
general arrangement and details were completed. Engines 
and transmission and propeller arrangements were worked out 
and construction proceeded with, every effort being made to 
make the greatest possible use of the information obtainable 
from existing rigid airships, eliminating defects found in ser- 
vice in airships of foreign des’gn and construction, adapting 
the apparatus to American methods of manufacture and oper- 
ation, and incorporating certain improvements that it was 
believed would result in the government obtain‘ng in the first 
rigid airship constructed in the United States, an airship 
superior in every respect to the corresponding types in foreign 
service. 





The development and construction of the Liberty engine 
having geared propeller drive has been completed and the 
engines are now available to the service. The inerease in 
economy and propeller efficiency obtained in the geared engine 
thus far indicates the great value of this type for aircraft of 
long cruising radius and moderate speeds, the improved per- 
formanee more than offsetting the small inerease in weight 
involved. 

As a necessary part of the rigid arrship construction pro- 
cram, the development of engines especii lly designed for use 
in: this type of craft has been undertaken and, at present, two 
such developments are in hand and progressing favorably. 

The most interesting feature of the current year’s develop- 
ment has been the very generally favorable progress made in 
the air-cooled engine field. As a result of very much greater 
study devoted to this type of engine in the United States, 
aviation may very shortly expect to have available air-cooled 
engines of domestic manufacture equal in performance to the 
better types of water-cooled engines now in current use. 

The reaction of this improvement of the air-cooled engine 
on the design of water-cooled engines should prove of great 
interest, since, if the water-cooled type is to retain the pre- 
dominance it now holds in certain parts of the field of aviation 
activities, designers will, of necessity, soon be forced to further 
refinement and improvement of the water-cooled engine. 

From both economical and endurance considerations, the 
desirability of evolving engines for aviation purposes using 
fuel less costly, in more abundant supply, and less hazardous 
in use, than gasoline has become apparent, and this question 
has been taken up and developments are proceeding with a 
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view to providing power plant apparatus from which gasoline 
fuel will be eliminated. 

Investigation of material and methods of construction for 
propellers of all sizes, with a view to reducing the cost of pro- 
duction, decreasing the time reyuired in manufacture, and 
inereasing the durability and efficiency of the product have 
been carried on. In this investigation the closest cooperation 
with the Air Service of the Army has been had, while the ser- 
vices of the Forest Products Laboratory, at Madison, Wis., 
has been very valuable. There have been most interesting 
developments in metal propellers, in propellers of special com- 
position materials, and in variable pitch propellers. 

The Aeronautical Engine Testing Laboratory at the Navy 
Yard, Washington, has been continuously engaged in the test- 
ing of engines with a view to their improvement in economy 
and endurance, the testing of ignition apparatus and accessor- 
jes, and in the development of certain special apparatus such 
as dynamometers for use in aircraft while in flight. In con- 
junction with the Bureau of Construction and Repair, the 
wind tunnel at the Navy Yard, Washington, has conducted a 
number of valuable tests on cooling systems from which very 
complete design data have been obtained which will result in 
very material improvement of the cooling systems of future 
instalJations. 

The Laboratory at Washington, as well as the U. S. Naval 
Engineering Experiment Station, Annapolis, Md., hasbeen en- 
gaged in acontinuing series of research and tests on the materials 
entering into power plant construction and operation. A great 
deal of time and effort has been expended in this manner on 
fuels, lubricants, and light weight alloys, every effort being 
made to assist industrial organizations engaged in these fields 
who wish the assistance of the bureau’s testing and research 
facilities, or who might be engaged in supplying the depart- 
ment with materials of this type. 

The inereasing size of aireraft, together with the much more 
general application of electricity, has resulted in the bureau 
developing electric generating sets driven by independent 
engines, the entire unit being designed with a view to extreme- 
ly light weight, accessibility, great endurance, economical 
operation at wide range of altitudes, and of such form as to 
be suitable for installation in aircraft. 

The same considerations have led to the development of 
instruments for aviation purposes very closely paralleling in 
their functions the ship-control instruments found in surface 
eraft. The possibilities in the way of lightness of construction 
for satisfactory operation compared with instruments used 
in ships, has been rather a surprise even to the designers of 
such apparatus. 

The importance of conserving hydrogen in the operation of 
airships of both rigid and non-rigid type has led to elaborate 
experiments in the possibility of compensation for the loss of 
weight due to consumption of fuel by the recovery of water 
from the engine exhaust gases, and this work is proceeding 
with a view to reduction in the weight of the apparatus, ren- 
dering it more compact and, aerodynamically, more efficient. 
The functional operation of the apparatus has been a complete 
encecess. 

Jointly with the Air Service of the Army, and utilizing 
some of the facilities of the Bureau of Mines, an exhaustive 
development, having in view great improvement in economy 
in the production of hydrogen, is in hand, and reductions in 
cost of the order of 50 per cent do not appear to be more than 
ean reasonably be expected. 

The bureau has enjoyed the cooperation of certain manu- 
facturers of hydrogen generating apparatus which have 
materially decreased the time required for this work, which 
will, no doubt, result in benefits equally as great to commer- 
cial producers of hydrogen as to aviation in general. 

Experimentation and production of helium as a medium for 
the inflation of lighter-than-aireraft is proceeding, one plant 
being designated a production plant and the other an exper!- 
mental plant. A third plant that was, at one time, in opera- 
tion has been dismantled and other use made of the apparatus. 
A thorough survey of the probable sources of helium supply 
has been made. 

From time to time, small quantities of helium have been 
supplied to various laboratories and commercial organizations 
for their use in general development work and research. In 
all cases, helium has been supplied to these users under such 






















































AVIATION 77 


conditions as will assure the government of complete infor- 


mation covering the results of the research and development 
undertaken, as well as periodie progress reports covering such 
work. 

Very close cooperation has been had with the Air Service 
of the War Department in the selection of development and 
research problems to be undertaken either by the War Depart- 
ment or by the Bureau of Engineering of the Navy Depart- 
ment, with the result that there has been no duplication of 
effort and that all developments carried on by either service 
have been executed with a view to incorporating such features 
as the other service might consider necessary to making the 
resulting apparatus, or data, of the greatest possible value. 
The transfer of materials from one department to the other 
has materially facilitated operation, and the mutual support 
and benefit derived from the relation between the two services 
has brought clearly to view the great difference in the require- 
ments of the two services due to the difference in the opera- 
tions they are required to carry on. 

Every effort has been made to assist the Postoffice Depart- 
ment in its Air Mail Service undertaking. The facilities of 
the Bureau of Standards and of the Bureau of Mines, together 
with the serviees of the Bureau of Engineering’s own inspec- 
tion service, the Aeronautical Engine Testing Laboratory at 
Washington, and the Naval Engineering Experiment Station 
at Annapolis, have been of very great value. 

The development in radio on aireraft during the past year 
has been mainly along the following lines: Lightening of 
radio apparatus, improvement in the receiving apparatus to 
permit of a longer range of reception on a plane, elimination 


‘of ignition noises present in the receiving set thus giving 


better reception, development of the aircraft radio compass 
which permits a plane to fly toward the sending radio station 
and to plot its own position by means of crossed bearings 
from two or more radio stations, improvement in the inter- 
communication sets on board large aircraft to permit better 
communication among the different members of the operating 
crew, and the development of an emergency set for use on 
large seaplanes which are disabled on the water at a distance 
from their bases. 

The general industrial condition existing during the past 
year has, at times, operated as a serious handicap to the ac- 
tivities of the bureau. This has been particularly apparent in 
the machinery, metallurgical, and rubber industries. Every 
effort has been made to cooperate with the aircraft and under- 
lving industries to the fullest extent possible, and it is hoped 
that a general stabilization of business industries in the near 
future, with a more definite determination of a continuing 
policy on the part of governmental aviation, will eliminate 
many of the undesirable conditions with which the aircraft 
industry has found itself confronted. 





Airplane Engines to Be Sold 


Between 1,500 and 1,600 airplane engines of foreign con- 
struction, ranging from 90 to 400 horsepower, acquired by 
the War Department since April 6, 1917, have been declared 
surplus and soon will be advertised for sale by the Surplus 
Property Division, Office of the Quartermaster General. The 
disposal of this class of material has heretofore been confined 
by the War Department to the United States, but this lot, 
together with 2,448 American-made engines of forty-five and 
ninety horsepower, will be advertised in South America, 
France and England as well as in the United States. The 
foreign models are of French, English and Italian design, and 
the United States models are the Hall-Scott and the Lawrence. 
In addition to the engines to be sold there are some old air- 
planes of French and Gefman design, including the German 
Albatross, the Halberstadt and Rumpler, and the French 
Breguet and Nieuports. 





Aerological Service in Rockies 


A branch of the Helena, Mont., office United States Weath- 
er Bureau, will be established at Blossburg, on the summit of 
the Continental divide, for observations of air currents and 
other details which will be used in charting a safe route for 
airplanes above and across the Rockies. 













F. H. La Guardia, president of the Board of Aldermen of 
New York and a veteran of the United States Army Air 
Service introduced on January 11, in the board a proposed 
ordinance governing air traffic over New York city. The 
regulations are the result of conferences between Mr. La 
Guardia and representatives of the Air Service of the Army, 
practical fliers and airplane builders. 

The ordinance was referred to the board’s committee on 
general traffic, of which Alderman William T. Collins, Demo- 
cratic flood leader, who also served as an aviator in the war, 
is chairman. The measure is expected to be reported out for 
vote of the board within two weeks. A number of other 
cities are awaiting New York’s action on regulation of air 
traffic as a model for similar laws. 

The proposed ordinance prohibits stunt flying over the city, 
any flight at less than 2,000 feet of altitude, the dropping of 
ballast, instruments, tools or other matter from aircraft 
passing over the city; provides that aircraft approaching each 
other shall turn to the right; gives lighter than air craft the 
right of way, and provides a penalty of not less than $50 fine, 
imprisonment not exceeding a year, or both. 

The text of the ordinance follows: 

“Be it ordained by the Board of Aldermen of the city of 
New York as follows: 

“Section 1—That until the Congress of the United States 
passes legislation to control and direct the operation of all 
aircraft over the territory and territorial waters of the United 
States, at which time the provisions of this ordinance shall 
automatically cease and become void, all aircraft operating 
from or over the geographical limits of the city of New York 
shall be governed by the following conditions and terms: 

“Section 2—-For the purpose of this ordinance the term 
‘aircraft’ shall mean any airplane, hydroairplane, sea plane, 
dirigible, balloon or other apparatus carrying one or more 
persons into or through the air, propelled by currents or by 
power or motors contained in said apparatus. The term 
‘pilot’ shall include every person who, being in or upon any 
aireraft, undertakes to direct its ascent, flight or descent in 
the air, and the word ‘flight’ shall include every kind of loco- 
motion by aircraft. ‘ A known, established, recognized field 
or place of landing’ shall mean a public or private field or 
place of landing for such purpose where the landing of air- 
planes is permitted by the owners thereof, and such fact is 
publicly known. An ‘emergency place of landing’ is any 
place where a landing may be effected in an emergency with- 
out endangering in any way life or property on such place 
of landing. ‘Limits of the city of New York’ shall mean 
the land or air above the land or pier heads of any of the 
five boroughs. 

“Section 3—No aircraft in the air over the limits of the 
city of New York shall be guided or controlled by the pilot 
in a manner designed to give any demonstration of trick fly- 
ing or aerial acrobatics, or be given any manipulation of the 
controls which may tend to divert the aireraft from a normal 
flight with every consideration for stability and safety. 

“Section 4—No aircraft shall fly over any part or section 
within the limits of the city of New York at a height lower 
than that enabling such aircraft to glide in any emergency 
and at all times to a known, established or recognized open 
or unobstructed place on land or water, nor shall aireraft 
under any circumstances, special or otherwise, fly at a height 
lower than 2,000 feet except at the beginning or end of a 
flight. 

“Section 5—No person in aircraft shall cause or permit 
to be thrown out, discharged or dropped any ballast, instru- 
ments, tools, containers, handbill, cireular, card or other 
matter whatsoever, unless it be directly over a place estab- 
lished for that purpose, and all equipment carried in aircraft 
shall be accurately fastened in place before leaving the 
ground. 

“Section 6—Aircraft approaching each other head on from 
opposite or different directions shall alter its course to the 
right in passing. 
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“Section 7—Lighter-than-air craft shall at all times have 
the right of way over heavier-than-air craft. 

“Section 8—Every person violating the provisions of this 
ordinance shall be guilty of a misdemeanor and upon con- 
viction thereof shall be punished by a fine of not less than $50 
or imprisonment not exceeding one year, or both. 

“Section 9—This ordinance shall take effect immediately.” 





S. A. E. Report on Commercial Air Navigation 


Owing to the importance of outlining a definite program 
which would be of value in protecting commercial aviation 
against adverse legislation, the council of the Society of Auto- 
motive Engineers charged the aeronautic division some tme ago 
with the preparation of a special report outlining desirable 
regulations for commercial air navigation. 
referred to the aeronautic subdivison on performance and test- 
ing and a meeting was held at which the following recommen- 
dations were adopted : 


A system of federal registration of all aireraft for identifica- 


tion and in addition, licenses for certain specific purposes or 
uses should be adopted. 

All aireraft carrying passengers for any purpose, or goods 
in commercial service, should be licensed by the federal author- 
ity, which license shall indicate the aircraft licensed has 
complied with certain minimum requirements as to safety. By 


passengers is meant any person not a necessary member of the 


crew. ‘ 

Any aireraft not coming under the classification in the pre- 
vious paragraph may be licensed by the federal authority even 
though not complying with the safety requirements, but only 
for restricted service with a view to minimizing danger to per- 
sons or property on the ground. This is intended to cover 
experimental and special racing aircraft as well as privately 
owned aireraft not used in commercial or government service. 
Minimum requirements cannot, even as regards the structural 
strength, be reduced to rules and figures capable of application 
in inspection except by persons of adequate engineering train- 
ing in this field, and other necessary minimum requirements re- 
garding safety of operation are the result of compromise and 
ean only be applied by persons with trained judgment. 

Any definite requirements or figures should not be written 
into legislation at this time, because these matters would be 
handled best by the regulation and ruling of the federal author- 
ity which should be created by legislation. 

Aireraft, which, in accordance with previous paragraphs, re- 
quire a license, should be periodically inspected to insure that 
they continue to be in a safe operating condition. 





Kosciusko Squadron Members Decorated 


Nine members of the Kosciusko- Air Squadron, made up 
chiefly of Americans, were decorated recently with the highest 
military honors of Poland and, simultaneously with the presen- 
tation of the medals, each aviator was kissed on the cheek as is 
the Polish custom by General Stanislas Haller, commander of 
the Sixth Polish Army. The presentation took place at the 
squadron airdrome near Lemberg which city was defended by 
the Americans during the Bolshevik drive in August. 

Those decorated were Capt. Geo. M. Crawford, Brooklyn, 
N. Y.; Lieut. Eliott W. Chess, El Paso, Tex.; Lieut. Harmon 
C. Rorison, Wilmington, N. C.; Lieut. Kenneth O. Shrewsbury, 
Charleston, W. Va.; Lieut. George Weber, Peking, China; 
Lieut. Wladyslaw Konopha and Alexander Senkowski, the last 
two named being liaison officers. 

The list of those decorated also includes the name of Capt. 
Merian G. Cooper, of Jacksonville, Fla., who at last accounts 
was a prisoner in the hands of the Bolsheviki, having been shot 
down in his airplane last summer. 

Lieut.-Col. Cedric E. Fauntleroy, commander of the air for- 
ces of the southern front, and Lieut. Edwin Noble, of Boston, 
wounded early in the spring, were decorated previously. 





The subject was . 
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Hart Reversible 


As has been generally 
known the Engineering 
Division of the Army Air 
Service has for sometime past 
been making experiments 
and tests with an air scréw 
the pitch of which is not only 
adjustable but _ reversible. 
The feature of actual rever- 
sibility is of greatest impor- 
tance on account of its 
possibilities and significance 
in future airplane develop- 
ment and operation. 

As will be seen from the 
accompanying illustrations 
the principle of operation is 
the turning of two separate 
blades in ferrules which form 
a part of the hub proper. 
This metal hub and ferrule 
contain the operating mechan- 
ism, by means of which the 
blade angles are changed 
during flight. It is necessary, 
of course, to reduce the speed 
of the propeller while pass- 
ing through the neutral pitch 
position in order to prevent 
the engine from “racing”. 
The pilot controls the angle 
of blade setting from the 
cockpit. 

It is not difficult to im- 
agine the advantages that 
will acerue with an air screw 
the pitch of which can be 
altered at will. It will be of 
very great assistance in high 
altitudes flying in conjunc- 
tion with the supercharger 
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sea-level flying conditions by 
giving the propeller greater 
“bite” on the rarified air. 
Without it much of the ad- 
vantage gained by the use of 
the supercharger would be 
lost. 

A very valuable use for 
this propeller should be in 
landing in small inaccessible 
fields. The pitch can be re- 
versed, the thrust of the 
screw made to act in the 
opposite direction and func- 
tion as a brake thus reducing 
the usual run after the air- 
plane strikes the ground be- 
fore coming to a stop. In 
this connection, the effect of 
an adjustable blade propeller 
is most interesting. With a 
certain pitch maximum climb- 
ing speed can be had but 
this same pitch will not give 
maximum effect in horizon- 
tal flight. 

With this new arrangement 
then, it will be possible to so 
set the angle that quick climb. 
and “get-away” can be -se- 
eured and then once arriving 
at the desired altitude again 
choose the blade setting best 
suited to horizontal flight. 
This means that the operation 
of craft over water will be 
greatly assisted and_ that 
landing and taking off from 
the decks of ships, ete. will 
be much easier than previous- 
ly. In addition, it may be 


for by means of the supercharger the engine’s power being possible in the application of this propeller to use the same 


kept normal, it will be now possible to almost reproduce air screw for various types and powers of engines, by varying 
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In a letter of November 1, 1920, from the Adjutant Gen- 
eral of the Army to the Chief of Air Service, the Air Service 
was authorized to proceed with the plan for organization of 
Air Service units of the R.O.T.C. at selected colleges. Subse- 
quently, authority was obtained to establish five units, one at 
each of the following universities, with the officer in charge as 
noted : 

Massachusetts Institute of Technology, Cambridge, Mass., 
Capt. Wm. B. Wright; University of Illinois, Urbana, IIL, 
Capt. John G. Whitesides; Agricultural and Mechanical Col- 
lege of Texas, College Station, Texas, Major C. W. Russell; 
University of California, Berkeley, Cal., Capt. W. A. Robert- 
son; University of Washington, Seattle, Wash., Major H. C. 
K. Muhlenberg. 

No other units are authorized for the present academic 
year although it is possible that one additional unit may be es- 
tablished at the Georgia Institute of Technology. For the 
academie year 1921-1922 it is estimated that about twelve 
units will be established and requisitions for appropriation 
from Congress have been made with this project in mind. The 
Chief of Air Service has been authorized to circularize various 
other institutions during the present year in order to decide 
where additional units may best be established for the coming 
year. 

Numerous requisitions for Air Service R.O.T.C. units from 
institutions all over the country have been disapproved since 
only the five mentioned are authorized and it was decided not 
to establish mere units than could be efficiently handled by the 
personnel available. It is the policy of the Chief of Air Ser- 
vice to give any information possible relative to Air Service 
R.O.T.C. units to any institutions which are interested in mil- 
itary aeronautics. 

The program of instruction and training for Air Service 
units of the Reserve Officers Training Corps has been ap- 
proved by the War Department for the academic year 1920- 
1921. At each institution where an Air Service unit is es- 
tablished the Air Service officer detailed to conduct the courses 
prepares a detailed schedule for this unit. In preparing this 
schedule he is governed by the scope of instruction prescribed 
in the curriculum. The schedule of instruction will prescribe 
the time to be devoted to each subject in the course and the 
division of this time into theoretical and practical work. The 
detailed curriculum is so arranged that: 

(a) Students completing the first years of the course will 
be trained to perform the duties of non-commissioned officers 
of the Air Service in time of war or emergency. 

(b) Students completing the entire course will be trained 
to perform the duties of junior officers of the Air Service in 
time of war or emergency. 

(ec) Loeal conditions will be satisfied and the schedule will 
be aeceptable to the authorities of the institution. 

(d) The course must be popular with the student body of 
the institution. 

A minimum of three hours per week during the first two 
years of the course, and of five hours per week during the last 
two years, must be. devoted to military, including special Air 
Service instruction. The professor of military science and 
tacties is to arrange his schedule so as to make use of any ad- 
ditional time that the authorities of his institution may author- 
ize for military instruction. : 

Certain of the subjects prescribed in the course of instruc- 
tion will be covered by courses in the regular college curricu- 
lum. Credit for military work in these subjects will be given 
to those R.O.T.C. students who take these courses, and sepa- 
rate military courses in such subjects will not be established. 
Every effort will be made to increase the number of subjects 
which ean be handled in this manner. 

For the Air Service R.O.T.C. Senior Units there will be two 
separate courses of instruction; one for pilots and observers 
heavier-than-air (airplane), and one for pilots and observers 
lighter-than-air (balloon and airship). Both of these courses 
are not necessarily taught at each unit. As each university 
is designated it will be stated for the information of the prof- 
essor of military science and tactics which of these two courses 
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Traiming Reserve Air Officers 


are to be used. Students will be instructed and trained in the 
duties of a private in the first year of the basic. course and 
should be given an intensive course in close order drill. 

The second year basic course will similarly. instruct and 
train students in the duties of non-commissioned officers, and 
all second year men should be exclusively employed at forma- 
tions in that capacity. They should not be employed as pri- 
vates unless they have failed in the preceding year to properly 
qualify in these duties. In the event that there are more 
members in the second year than there are non-commissioned 
officers’ positions, the permanent force may be appointed as the 
professor of military science and tactics elects, the remaining 
students being appointed lance corporals. There should be a 
rotation of duties for both the permanent non-commissioned 
re and the lance corporals so as to insure varied training 

or all. 

As experience demonstrates that any permanently appoin- 
ted non-commissioned officer is not efficient in his position he 
should be reduced to lance corporal and a proper appointment 
made to insure that the permanent appointees are the most 
competent. In the event that a proportion of the second year 
men are designated as permanent non-commissioned officers, 
they will wear the insignia as such. The remainder will be 
designated as lance corporals, will wear the insignia, and at 
formations will be posted as file closers or formed separately, 
unless regularly posted as non-commissioned officers. 

Students given this course will not be permitted to enroll 
for the advanced course unless they have satisfactorily quali- 
fied in the duties of a non-commissioned officer. , 

The members of the first year advanced course will be in- 
structed and trained primarily as commissioned officers. This 
will not preclude their serving in subordinate capacity or re- 
ceiving instruction in subjects not previously covered in the 
course. These students will be rotated in duties and perma- 
nently commissioned in accordance with the general principles 
explained for the second year basic course. Surplus officers 
will be rated as additional second lieutenants and treated ac- 
cordingly. 

The fourth year men in the second year of the advanced 
course will be trained primarily in the duties of captains and 
should be given as frequent opportunities as may be possible 
to perform the duties of such higher cadet officers as may ex- 
ist in the eadet corps. 

The grades of captain and field officer may be filled perma- 
nently as the professor of military science and tactics and the 
institutional authorities may prescribe. 

In view of the hazard of flying airplanes and the consequent 
effect on the morale of R.O.T.C. students in the case. of serious 
accidents, it is not considered at all desirable that R.O.T.C. 
students in heavier-than-air courses be given any flying as 
part of the regular course until after graduation from the 
university. The basic camp at the end of the sophomore year 
will be voluntary, those students who wish to attend being sent 
to a basic infantry camp during this period. Flying will be 
conducted at the advanced training camp after junior year, 
attendance at which will be compulsory for Air Service units. 
At the advanced camp competent flying instructors will in- 
struct R.O.T.C. students in aerial observation. 

At the end of senior year students who have satisfactorily 
completed the course and desire a Reserve commission will be 
commissioned in the Air Service Reserve as second lieutenants 
and as many of them immediately ordered to active duty as the 
War Department may direct, this number to be determined by 
the funds available after a proper allotment has been made 
among all the arms and services. 

Whenever appropriations permit, all qualified students who 
desire Reserve commissions will be ordered to active duty 
This active duty period will not exceed six months, during 
which time they will receive primary and advanced. instruction 
in flying at both primary and advanced Air Service flying 
schools. A certain percentage of these officers on active duty 
who are not found qualified for flying duty but have demons- 
trated proficiency otherwise, will be sent to an Air Service 
special service school of photography, armament, communica- 
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tions or engineering for special training during the six months 
period. Students in the advanced course, lighter-than-air, 
may be given some practical aerial instruction prior to their 
graduation. 

No students will be admitted to the advanced course for Air 
Service units until they agree in writing to attend the advan- 
ced training camp and if commissioned upon graduation to be 
immediately ordered to active duty for a period not to exceed 
six months. During this period of active duty all students 
will receive advanced flying training at specialized flying 
schools and a short period of service with an Air Service unit 
and will receive full pay and allowances of an Air Service 
flying officer. Upon completion of this six months active 
duty period recommendation will be made to the War Depart- 
ment that certain students who have demonstrated exceptional 
ability as commissioned officers be commissioned as second 
heutenants in the Regular Army Air Service to fill existing 
vacancies. 


It is contemplated to eventually establish a small airship at 
the lighter-than-air R.O.T.C. Courses where practical in- 
struction may be given in navigation of air-ships and in ob- 
servation work from captive balloons. This practical work 
will be amplified at the summer camp and during the subse- 
quent period of active duty. 

A syllabus has been prepared which will give a general idea 
of the course as planned. The main course for the first year 
ineludes principles of the organization and administration of a 
company or squadron, military hygiene, military courtesies 
and customs, interior guard duty, physical training, infantry 
drill, pistol and rifle instruction and practice, theory and prac- 
tice of communications, history of aeronautics, and Air Ser- 
vice organization. 

The basie course for the second year includes, military 
sketching and map reading, military routine, Air Service 
weapons, minor tactics, radio, and range work. 

The advaneed course for the first year includes, field en- 
gineering, physical training, minor tacties, liaison for all arms, 
communications, and aerial photography. 

The advanced course for the first year for the lighter-than 
air students includes, aerodynamics of balloons, perspective, 
artillery material and methods (including use of balloon 
observation in artillery fire, methods of communication, 
observation of fire, high power artillery, trench artillery), 
cooperation with infantry, general observation and surveil- 
lance, balloon instruments (including field glasses, anemo- 
meters, altimeters, compasses, thermometers, parachute knives, 
barographs, statoscopes, maps), aerostaties, structure of 
airships, types of airships, the atmosphere, airship gases, 
load of airships, and principal static laws governing airships. 

The advanced course for the first year for the heavier-than- 
air students includes, aeronautical engines (engine action, 
earburetion, ignition, lubrication, cooling, trouble shooting, 
types, shopwork, engine testing), aerial gunnery, aerial bom- 
bardment equipment (drop bombs and fuses, bomb sights, 
bomb and flare releases, and bomb sighting). 

The advanced course for the second year includes, military 
history and policy of the United States, military law, adminis- 
tration, radio, aerial navigation and meteorology, Air Service 
organization, operation and tacties, and duties of Air Service 
officers. 

The advanced course for the second year lighter-than-air 
students includes, advanced aerodynamics (resistance of the 
atmosphere, stability of airships, airship control in flight, 
dynamic lift), airship instruments (theoretical instruction), 
construction, maneuvering, maintenance and gases, power 
units, construction of hangars, doors and windbreaks. 

The advanced course for the second year heavier-than-air 
students includes, theory of flight, nomenclature, rigging, mat- 
erials and stresses, fabrics and dopes, wire and fittings, pro- 
pellers, repair of machines, instruments, types, aeronautical 
engines, and Air Service Service Schools. 

At the advanced camp for lighter-than-air students theoret- 
ical and practical instruction is given in general orientation 
from balloon and from elevated observation posts, locating 
active hostile batteries, simulated by mirror flashes, smoke 


‘puffs and hydrogen guns from the balloon at altitudes vary- 
ing from 2,500 to 4,000 feet. 


Twenty-four hours of flights 
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are required, some at night. Twenty-four adjustments of 
various types of fire are scheduled. Free balloon training 
will consist of five flights, one at night, of a minimum of one 
hour each. The student will act during these flights in one 
of each of the following capacities: recorder, pilot, assistant 
pilot, and change of ballast. As part of the work the student 
will learn to pack his own parachute and drop it from ap- 
propriate altitudes. Instruction will be given in the prac- 
tical handling of captive balloons, balloon winches, machine 
guns, hydrogen and helium. 

At the advanced camp for heavier-than-air students prac- 
tical instruction will be given in aerial navigation, range firing 
with machine guns, trap shooting, drill, and camp routine. 
After the senior course and during the active duty period, 
practical instruction in flying airplanes will be given at special 
service schools of the Air Service with a final period of duty 
with an Air Service tactical unit. 





Pigeons Useful in Naval Aviation 


Some very interesting statistics have recently been compiled 
in the Navy Department concerning the part played by pigeons 
in Naval aviation during the world war. 

During the last ten months of the war, U. 8S. Naval pigeons 
delivered 219 messages from seaplanes forced to land at sea. 
These planes were without any other means of communication, 
and eredit must be given the pigeons for the saving of both 
men and machines, 

The most thrilling experience of any of our aviators is that 
credited to Ensign E. A. Stone, U. S. N. R. F., who with Sub- 
Lieut. Eric Moore of the Royal Naval Air Force clung for 
eighty hours without food or drink to the underside of a sea- 
plane pontoon. The duty of the above officers was convoying 
patrol, and having met their ship coming from the westward 
they sighted a periscope ahead and started in pursuit. They 
unfortunately lost their course in a slight fog, and at 11:30 
a.m. were foreed to land on the surface in a rough sea, their 
engine completely dead. 

Two pigeons were aboard, and these were released at fifteen 
minute intervals. The first pigeon arrived at Dunkirk with a 
message stating the whereabouts of the aviators and that their 
ship was sinking. Every available seaplane on the station was 
sent out in seareh; and although some of them flew as elose as 
800 ft. from the wreckage and were easily discernible by the 
men in the water, eighty hours had elapsed before the aviators 
were rescued. Lieutenant Moore lost six of his toes from gan- 
erene, finally dying in the hospital. Ensign Stone recovered, 
and until recently was stationed at the U. S. Naval Air Station, 
Anacostia, D. C. 

Many instances have oceurred where pigeons operating on 
this side of the water have been instrumental in delivering 
messages requesting spare parts to be sent disabled planes, and 
one pigeon at Cape May is credited with the reseue of one of 
our pilots off the Jersey coast last winter. 

A recent order issued by the Navy Department requires that 
Navy seaplanes, while in flight, carry pigeons aboard. 





Conveniently Arranged Lathes 


The lathe is generally accepted as the most important uni- 
versal machine tool. The Cincinnati Lathe and Tool Co. are 
supplying lathes of standard types that are particularly con- 
veniently arranged for airplane work. They are known as 
Cincinnati Geared Head Lathes and require a constant speed 
drive only as all changes are made in the head. A plate 
shows the speed of the spindle for each of the various set- 
tings of the control levers. The drive shaft in the head oper- 
ating at constant speed carries two sliding gears meshing with 
gears on the intermediate shaft. When the gear to the left 
on this shaft is in mesh with the gear on the intermediate 
shaft, it gives the first six changes of low speed. When 
meshing with the gear to the right on this same shaft the 
additional changes for the higher speed are obtained. The 
shafts in this head are of high carbon nickel steel. The gears 
on the back gear shaft and also the direct driving gears are 
made of steel forgings heat treated. All of the others are 
of high carbon nickel steel, bushed throughout with bronze. 
Only the gears actually used for driving are in mesh. 
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A review of the progress and achievements of aviation in 
1920 which has just been prepared by the Manufacturers’ 
Aireraft Association says in part: 

Despite many handicaps such as lack of aerial laws, landing 
fields and a strong government policy, aireraft designed and 
built in America maintained a high rate of efficiency during 
1920. Deereased production and a general contraction in the 
aeronautical industry, generally, is offset by the more encour- 
aging records of performance made in American aviation. 

While the last twelve months have not brought the definitely 
outlined policy of federal jurisdiction required to assure 
steady and economical progress in commercial aerial naviga- 
tion, they have witnessed remarkable achievements by 
American pilots flying American machines. 

Commander A. C. Read, hero of the trans-Atlantic flight 
in the NC-4, commanded the same flying boat on a noteworthy 
expedition from Rockaway, Long Island, down the Atlantic 
Coast, along the Gulf Coast and up the Mississippi River to 
Cairo, Ill. When the NC-4 returned to Rockaway January 
27 last, it had flown 7,740 nautical miles. Three of the four 
Packard Liberty engines had operated without trouble during 
the 118 hours in the air, the fourth more than 82 hours. 
Along the Mississippi the engines were run on commercial 
gasoline picked up from point to point enroute. Read re- 
ported that the greatest difficulty encountered was lack of 
proper maps. 

Compared to long flight attempts conducted by Euro- 
pean governments the American ventures were particularly 
suecessiul. No less than four expeditions attempted to fly the 
5,206 miles from Cairo to Capetown, Africa. Col. P. Van 
Ryndveld and Major C. J. O. Brand finally completed their 
flight on March 20, in a DH-9 plane sent up by the govern- 
ment of the Union of South Africa after their Vickers-Vimy 
machine had crashed. They had set out from Cairo February 
19. None of-the machines that started reached Capetown. 

Different suecess attended the AlasKan Flying Expedition 
of the U. S. Army Air Service. Four Gallaudet remodelled 
DH-4B planes, each powered with a single Liberty engine, and 
carrying two persons, flew from Mitchel Field, Long Island, 
to Nome, Alaska, and return in 112 hours flying time—a total 
distance of 9,000 miles, without an accident serious enough 
to delay the party. Rain and fog caused most of the diffi- 
eulty in flying over country not even charted on the maps. 

The Air Mail in 1920, operating between New York and 
Washington, New York, Cleveland, Chicago, Omaha, Salt 
Lake City and San Francisco, transported approximately one 


hundred million letters at ordinary postage rates. The system: 


was extended in 1920 from Chicago to SanFranciseo; from 
Key West, Fla., to Havana, Cuba, and from Seattle, Wash., 
to Victoria, B. C. About 35 Air Mail planes are in the air 
each day, flying a total in round trips of about 8,000 miles. 

During the year the Navy has been making an aerial sur- 
vey of the Panama Canal Zone. 

The Geological Survey has cooperated with the Marine 
Corps in mapping the coastline of Haiti. American sea- 
planes, Curtiss, Aeromarine and Boeing types, have operated 
on passenger routes in China. 

Major R. W. Schroeder, flying an American designed and 
built Packard-Lepere biplane, went up from McCook Field, 
in Dayton, Ohio, on February 26, and reached the world’s 
record altitude of 33,000 feet. 

There were many other experimental flights made success- 
fully. Edward Musick flew an Aeromarine flying boat off the 
ice at Raritan Bay, N. Y., on March 13, and carried provisions 
to the steamship Princess Anne, stranded near Rockaway, L.I. 
While the passengers were removed before Musick arrived, his 
flight demonstrated that flying boats could take off and land 
on ice or snow, and that they are invaluable in ‘rescue work at 
sea. 
Realizing the urgent need for laws controlling aerial nav- 
igation, several legislatures considered state legislation, but the 
New York state legislature after considering the subject care- 
fully, adopted a resolution asking Congress to enact a federal 
law before the states passed conflicting legislation. : 

Practically the entire country was flown over during the 
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year. Liuets. H. R. Harris and A. L. Smith on March 8 flew 
a Martin 12-passenger Army transport plane from Dayton, O., 
to Washington, D. C., a distance of 385 miles, in three hours 
and thirty-one minutes. Major L. H. Smith on March 6 flew 
from Camp Lewis, Wash., to San Diego, Cal., in a Boeing 
DH-4B plane, 1,160 miles, in nine hours and forty-two min- 
utes, most of it over mountain ranges 7,000 feet high. 


On March 30 radio communication was established between 
a submarine and a seaplane at Anacostia, D. C. Roland 
Rohlfs, former holder of the world’s altitude record, on April 
12 flew a Curtiss “Wasp” seaplane over a measured course at 
Rockaway, at 2 speed of 138 miles an hour. Clifford Web- 
ster on April 25 flew a Curtiss HS-2-L flying boat with two 
passengers 1,345 miles from Florida to New York in eighteen 
hours and twenty-seven minutes. In April, Paul Wilson flew 
a Thomas-Morse biplane from Ithaca, N. Y., to Washington, 
D. C., and return by way of Dayton, Ohio. An Orenco “Tour- 
ister” piloted by Clarence Coombs on April 30, carried four 
persons to a height of 17,150 feet. 

The first annual intercollegiate championship airplane 
races were held at Mitchell Field, L. I., on May 7, Yale, Wil- 
liams and Princeton winning in the order named. 

On May 27 a Dayton-Wright aerial coupe reached a height 
of 19,710 feet with four persons. 


On June 12 Donald Hudson in a Curtiss “Wasp” crossed 
the Andes mountains at an altitude of 30,000 feet above sea 
level. On June 27 a Junker monoplane flew from Omaha, 
Nebr., to Lancaster, Pa., without stopping. On July 3 Aero 
Limited flying boats carried a ton of grape fruit from Miami, 
Fla., to New York in sixteen hours. The “Bankers Special” 
as the Aeromarine F-5-L. Navy Cruiser was known, flew from 
New York to Southamton, Long Island, on July 30, with four- 
teen passengers, a distance of 110 miles in 72 minutes. Two 
Junker monoplanes which left New York July 29 arrived in 
San Francisco August 8. A Gallaudet Liberty Tourist biplane 
flew a special edition of the New York Evening Post from 
New York to the Roosevelt notification ceremonies at Hyde 
Park. 

On August 12, Lieut. A. G. Hamilton made a world’s record 
parachute drop, jumping from a plane 20,900 feet in the air 
over Carlston Field, Fla. He reached the ground in twelve 
minutes. On August 13 Miss Laura Bromwell broke the 
world’s loop-the-loop record for women at Curtiss Field, Gar- 
den City, Long Island, looping eighty-seven times in a Curtiss 
Standard biplane. . 

On September 5 the U. S. Army Air Service conducted suc- 
cessful experiments with the variable pitched pro- 
peller, stopping planes within seventy-five feet of where the 
the wheels first touched the ground. The same month Cali- 
fornian canneries employed seaplanes in locating schools of 
fish, reporting larger catches at less cost of time and money. 

The New York-SanFrancisco Air Mail system was opened 
September 8. The continued use of aircraft for commercial 
purposes led the American Legion at its national convention 
in Cleveland, Ohio, September 28, to adopt a resolution urging 
Congress to enact laws regulating aerial transport. 

The Gordon Bennett Airplane Race was held at Etampes, 
near Paris, on September 27. On September 28 an airplane 
piloted by Paul Collins demonstrated fireproof’ paint at Cur- 
tiss Field, Long Island. Air Service officials saw the plane 
set afire in mid-air and fly unharmed until the gasoline, which 
had been poured over it had burned away. The L. W. F. 
“Giant” three Liberty-engined bomber, America’s largest air- 
plane, was accepted by the Air Service after trials at Mit- 
che] Field, Long Island, September 29. 

On October 21 a group of British scientists sailed from Nor- 
folk, Va., for the Antarctic regions. They carried an airplane 
with which it is proposed to survey the west coast of the 
Woodell sea and Graham Land. On October 23 the “Santa 
Maria” and “Pinta,” Aeromarine flying cruisers, flew from 
New York to Key West to enter a passenger and mail service 
between Key West and Havana, Cuba. On October 28 a Cur 
tiss single-engined “Eagle Aerial Pullman” flew over New 
York City with nine men and women aboard. 
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After a series of experiments the U. S. Navy on November 
10 announced that the radio telephone could be used from air- 
craft to landing stations up to a distance of 300 miles. On 
November 11 it was announced that the Royal Canadian 
Mounted Police would in the future use airplanes and flying 
boats extensively for outpost duty. Two American Standard 
Wright machines flew from Nebraska to Mexico City to attend 
the inauguration of the Mexican president. On November 21 
the Goodyear company established a dirigible passenger ser- 
vice between Los Angeles and Catalina, Cal. 

On Thanksgiving Day more than thirty airplanes raced 
over a course at Mitchel Field, Long Island, for the 
Pulitzer Trophy. On November 30 the National Aircraft Un- 
derwriters Association at its annual meeting adopted a reso- 
lution recognizing the increasing popularity of aircraft and 
urging the need of federal air laws. Early in December, Pilots 
Smith and Christenson set a new record for the Air Mail, fly- 
ing 16,000 letters from Chicago to New York in five hours and 
fifty-six minutes. 

Through the gperation in 1920 of a few aircraft lent to the 
Forestry Service by the Army, approximately $35,000,000 
worth of timber was saved from destruction by fire, more than 
the total Army Air Service appropriation for the fiscal year. 
About 1,000 fires were reported. 

The Wright Aeronautical Corporation of Paterson, N. J., 
produced a cannon motor discharging 11% inch shells through 
the propeller shaft of an airplane in flight. 

A Curtiss Seagull flying boat made a 1,100 mile demonstra- 
tion flight to all the principal islands of the Philippines carry- 
ing mail, pasengers and merchandise. 

During the year photographs and motion pictures were 
made of isolated and inaccessible regions of the United States, 
from airplanes such as, the Yosemite Valley, Mt. Ranier, Mt. 
Hood, the national forests, the St. Lawrence River, the Mex- 
ican border, the great deserts of the southwest, the Gulf Coast, 
the Mississippi River, the Great Lakes, the Apalachian 
Mountains, the Canadian Rockies, the Sierras. These and 
other sections were viewed from above by tourists and photo- 
graphers. 





Use to be Made of English Airships. 

A report from England states that the Air Ministry has de- 
cided to turn the airships R-36, R-37, L-64, and L-71 over to 
the Department of Civil Aviation while the R-33 is being tem- 
porarily lent by the R.A.F. They are to be used to collect 
data for the commercial operation of airships and Pulham 
airdrome will probably be used as the headquarters. There is 
no intention of embarking on commercial services; the sole 
purpose being to gain information as to the possibilities. In 
event of it being demonstrated that it is entirely practicable 
to operate airships on an airway, as every one connected be- 
lieves, the airships will probably be acquired by some commer- 
cial concern. 

The R-36 will probably be used in the near future for long 
distance demonstration fights. The first of these will prob- 
ably be to Egypt and return. Mooring out experiments will 
be conducted and data concerning meteorology and radio ob- 
tained first hand. 





U. S. May Get German Air Equipment 

Representatives of the Army and Navy will shortly confer, 
with the Interallied Aeronautical Commission which is in 
charge of the distribution of air equipment turned over by 
Germany to the Allied governments. The U. S. Navy repre- 
sentative is Lieut. Frederic P. Culbert, U. S. N., now in 
Europe on duty in connection with the Navy dirigible R-38. 
Recommendation has been made to the War Department for 
the appointment as the Army representatives of Major 
Benjamin D. Foulois, U. 8. A., now on duty in the office of 
the military attache at The Hague, and Major Frank M. 
Kennedy, U. S. A. Action on the distribution, it is under- 
stood, will not be taken until late this month. 





Massachusetts Institute of Technology. 

Courses of instruction in aeronautics have been resumed at 
the Massachusetts Institute of Technology. The course is 
taken by 19 students including a detail of 8 Army officers. 
The wind tunnel is now available to private testing, although 
it is understood that Army testing is still carried on. 
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Navy Balloon in Noteworthy Flight 


The Navy free balloon A-5598 piloted by Lieut. A. [, 
Kloor, and having Lieuts. Stephen A. Farrell and Walter 
Hinton aboard as passengers took off from the Naval Air 
Station at Rockaway Point a little after noon on Monday, 
December 13 and shortly afterwards disappeared. A me 
was received by carrier pigeon about two hours later stating 
that the balloon was then over the Brooklyn Navy Yard. No 
authentic information was secured until January 2 when the 
following telegram was received from the crew: 

“Driven by storm Monday, 12-13, west by north, at lower 
Hudson Bay; forced to land 2 p. m., 12-14, about ten miles 
north by east of Moose Factory, Ont. Latitude 51.50, longi- 
tude 81.00. Lost in forest four days. Crew safe at Hudson 
Company post. Will leave on first available means of trans- 
portation to railroad, which is by dog sled, and will take about 
nine days. Leaving here Monday, December 27.” 

Many reports came from various parts of New York State 
that the balloon was lost in several different localities. Army 
aviators were sent to Albany and Glens Falls to search for the 
missing balloon as the snow made it very difficult for searching 
parties to proceed on foot. 

One of the striking features of the adventure was the 
prediction made by Sir Ruppert Stupart, head of the Domin- 
ion Meteorological Bureau. He said in part; 

“We figure that at 8:30 a. m. on December 14, it was north 
of Ottawa and south of the line of the Canadian Pacific 
Railroad. But the Canadian authorities figured it was north 
of the railroad at that time. If the Ottawa men are right the 
balloonists ought to report some time from around Hudson 
Bay. I am sure they are in the area known as the ‘Light 
Triangle’. That would place it in the vicinity of the St. 
James Bay, a lower arm of Hudson Bay.” 

The principal factor that caused the pilot to continue in 
the air was the intensity of the storm on the night of Decem- 
ber 13. The next morning they were over forests with no 
sign of human beings. Their best move seemed to be to 
continue on to Hudson Bay where they would be able to 
reach some of the Hudson Bay Company’s factories. They 
finally landed on the shore of James Bay and were using 
the compass to reach civilization when they found an Indian 
by the name of Tom Marks. Marks did not want to meet 
them but was finally caught and persuaded to guide them to 
Moose Factory at the mouth of the Moose River. 

The party suffered greatly from cold due to lack of proper 
clothing and equipment. Lieut. Farrell was severely frost- 
bitten and has had to be earried on a sled most of the way 
down to the “line” at Mattice. The only news that has been 
received has been in the form of letters to the wives and 
friends of the three men. As these letters were not for pub- 
lication the information contained was rather sketchy and 
merely intended to reassure the immediate families of the 
aeronauts. 

It was reported that the Canadian authorities had instructed 
the mounted police to arrest the three men on their return to 
civilization for landing at spot not designated for interna- 
tional traffic and for wearing an alien uniform. There 
appears to have been very little foundation for the report but 
the assumption is a natural one owing to the lack of aviation 
laws and treaties in the United States. 

The start from Moose Factary was made on December 28 
and the party encountered many delays on the way. They 
arrived at Mattice, Ont., on January 11. A large crowd of 
newspaper reporters and government officials were waiting 
for them. Elaborate preparations were made for their wel- 
come and all the facilities of the town were employed to make 
their reception express the feeling of the inhabitants. 





Pulitzer Course Measured 


At the request of Brig.-Gen. William Mitchell, the Coast 
and Geodetic Survey has measured the length of the Pulitzer 
Trophy Race course and find it to be 29.0202 miles. This 
figure is aeeurate to within one foot. This is the length of 


the course and not the distance that the competitors flew as 
it is impossible to fly exactly over any triangle on the ground; 
some deviation must be made to round out the corners. Hence 
the actual speed of the machines is greater than would appear 
from ealeulation, how much it is impossible to say. 
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Thomas-Morse Plane powered with 300 H.P.Wright Engine. 2nd place Pulitzer Trophy Air Race 


RECORDS 
INCOMPARABLE! ! 


MERICAN engineering has contributed no 
TaN finer thing than the remarkable perform. 
ance of the Wright Aeronautical En- 

gines in the Pulitzer Trophy Air Race. 


The famous Thomas-Morse entry, finishing 
second at the rate of 168 miles per hour, was 
powered with a Wright Engine of a cubic capac- 
ity of 1125 cubic inches and obtained approxi- 
mately .1495 miles per hour per cubic inch 
displacement. The winning ’pline travelling at 
the rate of 178 miles per hour, had a cubic 
capacity of 2225 cubic inches or 1100 cubic inches 
larger and obtained but .083 miles per hour per 
cubic inch displacement. 


Figured on the basis of miles-per-hour to 
cubic inch capacity the result of this race proves 
that the winner had but four-sevenths of the 
effectiveness of the Wright-powered Thomas- 
Morse entry. 


Again in one of the other classes, the Navy 





entry (a Vought) powered with a Wright Model 
E motor of 718 cubic inch capacity succeeded in 
establishing a speed of 143 miles per hour, or at 
the rate of .1975 miles per hour per cubic inch dis- 
placement, while the larger planes, from which 
the Vought won, obtained but .0862 miles per 
hour per cubic inch displacement. One of the 
most remarkable showings made in aeronaut‘cal 
engine design. 

Had this race been conducted according to 
the methods employed in automobile races where 
engine displacement is limited in the various 
classes, Wright Aeronautical Engines wou'd 
have swept the Pulitzer Race events from start 
to finish. 


These records were estaklished by Wright 
Engines taken from regular stock and were not 
especially built to enter competition. 

Such is the achievement of the Wright pro- 
duct—such is the service of this organization 


WRIGHT AERONAUTICAL CoRPORATION 
PaTERSON, NEw JERSEY 


WRI GE 
AERONAUTICAL ENGINES 


STANDARD MOTIVE POWER FOR ALL AIRCRAFT 




















Member Manufacturers’ 
Aircraft Association 
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AVIATION ann AIRCRAFT JOURNAL 


FOR SALE ON LEADING NEWS STANDS 


15 Cents a Copy 





RELIABILITY 
PERFORMANCE 


Combining in one dominant weekly the features 
which made Aviation and Aeronautical Engineer- 
ing and Aircraft Journal distinctive in the tech- 
nical, trade and news fields 


AVIATION and 
AIRCRAFT JOURNAL 


has the confidence and respect of not only the 
recognized manufacturers and authorities but of 
the discriminating reader who knows the difference 
between reliability and performance and sensa- 
tionalism and press-agenting as applied math to 
aircraft and trade public ations. 

The News of the Entire Field Each Week, Original 
Articles on technical aeronautics and Air Trans- 
portation, and an Editorial Policy which seeks to 
direct aeronautical enthusiasm into business chan- 
nels. 

















IT WILL PAY YOU TO CLOSELY FOLLOW THE 
PROGRESS OF AVIATION DURING 1921 


The Technical Articles, News and Illustrations Appearing Every 
Week in AVIATION ann AIRCRAFT JOURNAL Will Keep You 
Accurately Informed of the Progress of Aeronautics and Air Trans- 


portation. 


By Missing a Single Issue You May Overlook Information Which 
Someone Else Will Capitalize. 


To Insure Receiving Regular Copies Each Week, Send Four Dollars 


(in U.S.) for an Annual Subscription---52 Issues. 


THE GARDNER, MOFFAT CO., Inc. 


22 EAST 17TH STREET NEW YORK 
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LINCOLN STANDARD AIRPLANES 


With Wright-Hispano Motors 
FOR BUSINESS, SPORT AND AIRLINE PURPOSES 





Planes Produced to Suit 
the Exact Requirements 
of Airplane Operators 





NEBRASKA AIRCRAFT CORPORATION 


Airplane Constructors 


LINCOLN NEBRASKA 



















HYDRAULIC 
ABSORPTION 


FROUDE DYNAMOMETERS 


HAVE PROVED SUCCESSFUL IN THE TEST ROOMS OF MANY MOTOR 
MANUFACTURERS 











Froude Dynamometers are 
built in all sizes and in special 
types for testing or running- 
in gas engines. Each dy- 
namometer has a large 


capacity and speed range. 


C. Hi. 





WRITE FOR BULLETIN F-70 


WHEELER MFG. CO. 


PHILADELPHIA, PA. 


Froude Dynamometers are 
scientifically accurate, inex- 
pensive and easily operated. 
They operate silently and 
either load or speed or both 
may be varied while operating. 
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We are prepared to design an amphibious gear adapted to 
any type of hydroairplane or flying boat now in service. 


A recent gear of this type (patent applied for) has passed 


Navy tests. 


The gear is simple to build, install and operate. 


Write for full Particulars 


ALEXANDER KLEMIN AND ASSOCIATES 


Consulting Aeronautical Engineers 


22 East 17th Street 


AMPHIBIOUS GEARS 


double the utility of a Hydroairplane or a Flying Boat. 


New York, N. Y. 


























For Your F.ying 
<—Boats Use 


f i ea 











Upward of 5,000 gallons 
of Jeffery’s Patent Water- 
proof Liquid Glue has been 
used by the U. S. Navy 
and War Department and 
as much more by the var- 





ious manufacturers of 
seaplanes having govern- 
ment contracts. 

L. W. Ferdinand & Co. 


152 E_neeland Street 
Boston, Mass., U.S.A 
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IF YOU 
WANT TO FLY 


We'll Make You a Pilot. 


Our methods instil mfid fro: 
the start. You know ‘ae to tb 
the most skilled instructors — ‘the aye 
ment—from the safest field—that money can buy. Our 
average student qualifies for the International Pilots License 
after seven hours in the air. The cost is based on the time it 
takes to qualify with safety. 
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Philadelphia Aero-Service Corp. 


636 Real Estate Trust Bidg., 
PHILADELPHIA, PA. 
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TYPE L-6 
AIRPLANE ENGINES 


Hall-Scott Motor Car Company 


West Berkeley, California 
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MORE SPEED 
A Paragon Propellers almost invariably increase the speed 
of the ship by three to ten per cent—sometimes more. 
Boro Diabet Gl. os cscserees cthisesebbes eis eetidaes 91 
Aeromarine Plane & Motor Co..........ccceseecececes 62 FASTER CLIMB 
Aireraft PS eens ccbadeecessdodaneses 90 Paragon Propellers always increase the rate of climb at 
American Propeller & Mfg. | ERE EERIE I SERN, AE eee 89 least ten per cent; often more than twenty per cent; some- 
times thirty to forty per cent. 
B 
| QUICKER GETAWAY 
Diccwslier ee CIS odo 5 6.0 55s Scie boa a bene mwendess , 
wee ee 7 Paragon Propellers never fail to shorten the run. Very 
often they reduce the run by one-half. 
C You will never believe how much a Paragon increases the 
Curtiss Aeroplane & Motor Corp..............+05: *.. 64 ——— of your machine until you are one of the thousands 
Did you ever hear of a Paragon Propeller breaking in the 
D air or failing in amy respect? 
Rieter WMD MB isso cc wciasde dukes ends mmances 63| Without Paragon Propellers you cannot get the full 
performance out of your ship. 
: AMERICAN PROPELLER & MFG. CO 
Pendinenli: Bi, WR: WE Wileesidaitdadicnccpueacindscs 88 er 
Baltimore, Md., U. S. A. 
H 
Oldest Propeller Engineers and Builders in the World. 
Dial Gantt: Bini Cit Dk os ois haikok Kann eetensecess 88 Same Management Since 1909. 
Se re rrr Ee TE 91 
howard, TIS. Bie 0660s enw ncisdiesiscacvavedies 88 
as The Spark Plug That Cleans Itself 
emin, Alexander & Associates.....: cabinet ti daisesnciasii tae 88 B t. 
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Dioartin, Fie Gee Bi, Gk oc wtadacccanesadensicmanes 92 Contractors to the U. S. Army Air Service 
" THE BREWSTER-GOLDSMITH CORP. 
Nebraska Aircraft Corporation............6..0seeeee% - 87 33 GOLD STREET 
NEW YORK CITY U. S. A. 
0 
Ordnanee Engineering Corp., The.............+eee005 65 
P Warwick NQN-TEAR 4Acro-cioth 
Philadelphia Aero-Service Corp...........-seseeeeeees 88 
A SAFE CLOTH for FLYING 
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SROmAG OND BANNED COW. 6. ass é ac cdndavasewscoens 66 
For Particulars Apply to 
WwW WELLINGTON SEARS & CO. 
Wellingien Getta BOs cin ces cadiincwatskadeekoudnds 89 66 Worth Street, New York 
Wheeler Re Gin, GW cis vist vascobteboscdvdeaake 87 
right Agwomembital Oaewiss o ooc0d0 vsecwteseceus cease 
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THE AIRCRAFT SERVICE DIRECTORY 





Where to Procure Equipment and Services 


AIRPLANES - ACCESSORIES 
ENGINES TRAINING FOR 
PARTS PILOT OR MECHANIC 


EXHIBITION WORK 
AERIAL ADVERTISING 
PASSENGER CARRYING 


PARCEL CARRYING 
AERIAL PHOTOGRAPHY 
AND MAPPING 











AIRCRAFT REPAIRS, 
STORAGE, TRUCKING, 
SERVICE, PARTS. 


AIRCRAFT SERVICE 

=<—k REPAIR CO.— 

338 Coney Island Ave 
BROOKLYN, N.Y. 








NATIONAL ADVERTISING 
20 weeks contract from Chicago to Galveston, Texas. 
500,000 circulation. Write for plan and price. 
JOHN H. ASHLEY, Auburn, Ind. 


AMERICAN AERIAL ADVERTISING CO. 
AUBURN, IND. 


John H. Ashley, M’g’r. Frank Cameron, Pilo:z 











LARGEST EXCLUSIVE JOBBERS IN U. 8. 


AIRCRAFT SUPPLIES 


CERTIFIED UTILITY PARTS INSPECTED EQUIPMENT 
For All Types Aircraft 
Complete Stock Spares for Canucks and OX5 Engines 


AIRCRAFT MATERIALS & EQUIPMENT CORP. 


HAMILTON PROPELLERS 
DELIVER THE GOODS 


HAMILTON AERO MFG. CO. 














1405-9 SEDGWICK AVE., NEW YORK CITY 679 LAYTON BLVD. MILWAUKEE, Wis. 
Oable Address: Unairco. 1920 Catalog on request 
AERONAUTICAL 
PIONEER INSTRUMENTS CORRESPONDENCE COURSES 


TRADE MARK REGISTERED 


WRITE FOR INFORMATION 


PIONEER INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 


“AERODYNAMICS” “AEROPLANE DESIGN” 
“MOTOR DYNAMICS” & “MOTOR DESIGN” 
“AEROPLANE DRAFTING” 


NEW YORK SCHOOL OF AERONAUTICS 


Under the supervision of Van Muffling & Marx, Consulting Aerona 
tical Engineers Box 106, Grand Central P. O., New York Cit: 

















TAPE 


GRADE A. COTTON, 2 1/4 WIDE, 8 PINKS 
AIR TRANSPORT EQUIPMENT INC. 350 BROADWAY, N. Y. C, 


HEAR YE! LARGEST VARIETY LOWEST PRICES 


Parts, Motors or Ships, New or Used 
J-1 Standard, Canuck, JN4D. F Boat and OX5 
Motor 
Choice Propellers $20.—$57. Shk Ab. Cord lic 
a ft. 


LOGAN AVIATION Inc., 712 Superior N. W. Cleveland 














LANDING FIELD GUIDE and PILOT’S LOG BOOK 


BY CAPT. BRUCE EYTINGE 
Size 4% x 7 inches, convenient for pocket. Lists 1150 Landing 
Fields; Manufacturers, Agents, Clubs, Air Rules, Routes, etc: All 
Aviation facilities in the U. S. essential for Pilots and those in- 
terested in Aviation. 
Pilot’s Log Book ruled for record of machine, motor and flying. 
SEeconD EDITION $2.00 PosTPAID AVIATION Maps 


BRUCE EYTINGE, 4554 Park Ave., N. Y. City 


CONSULTING 
AERONAUTICAL ENGINEERS 
AN INDEPENDENT ORGANIZATION OF 
SPECIALIZED AERONAUTICAL ENGINEERS 


ALEXANDER KLEMIN 
22 EAST 17TH STREET : NEW YORK 














WRITE for INFORMATION 


About this Directory Advertising 


ITS BRINGING RESULTS 


WING COVERING 


Doping, Pigmenting, Enameling, Varnishing accurateiy, 
quickly and economically done at your own 
hangars if desired. 


G. VOISIN, Expert 


20 years of practical experience 
Tel. 139 W. Hasb. Hgts. 236 Franklin Ave.. Hasbrouck Heichts. WJ 














D’ORCY’S AIRSHIP MANUAL 


“An International register of 
the World’s Ajirships with 


a Compendium of Aerostatics”’ 


PRICE $4.00 
AVIATION 22 E. 17 St., N. Y. City 





This Advertising Space 


if used regularly will pay 
for itself many times over. 


Write for Rates 
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New  HISPANO STANDARDS New 
Motors $ 3 500 Planes 


SAVE MONEY BY AVAILING YOURSELF OF OUR SPECIAL WINTER PRICES 


We will deliver a limited number of Standard J-] planes with absolutely new Hispano motors of 
150 H.P., set up for flight at New York on orders received during January at $3,500. 
For customers requiring spring delivery, machines will be stored until needed upon receipt of 
one-half payment. 

Arranged as 3 place machines, $3,750 


AERO DISTRIBUTING CO. 


ROOM 604 280 MADISON AVENUE NEW YORK CITY 




















THE HOME toneiny NEW YORK 


ELBRIDGE G. SNOW, President 
Home Office: 95 William St., New York 


AIRCRAFT INSURANCE 


' Against the Following Risks 


FIRE AND TRANSPORTATION. 

THEFT (Of the machine or any of its parts). 

COLLISION (Damage sustained to the plane itself). 
PROPERTY DAMAGE (Damage to the property of others). 


SPECIAL HAZARDS 


Windstorm, Cyclone, Tornado—Passenger Carrying Permit—Stranding and Sinking Clause—Demonstration Permit— 
Instruction Permit 


Pw Ne 


AGENTS IN CITIES, TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA, MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 


Aircraft, Automobile, Fire and Lightning, Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commis- 
sions, Registered Mail, Rents, Rental Values, Riot and Civil Commotion, Sprinkler Leakage, Tourists’ Bag- 
gage, Use and Occupancy, Windstorm 


STRENGTH REPUTATION SERVICE 
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Knows No Barriers 


HE Martin knows no barriers. The world’s airways go on for- 


ever. The right of way is universal and free. 


There is no valley too deep, no mountain too high for the airplane 
to vault with ease. There is no desert so broad—no forest so dense 


over which the airplane cannot ply its way. 


As the fastest and most flexible agency of all present-day forms of 
transportation, the airplane must inevitably meet the world-wide de- 
mand for quicker distribution and closer links of association. 


For information regarding the airplane transportation that Knows 


No Barriers write 
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THE GLENN L. MARTIN CO. 
CLEVELAND 


Member of the Manufacturers Aircraft Association 
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